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CHAN >: 
MENSURATION, 


RR Meaſuring, is a Science, whereby we 
a are certified (in ſuperficial Meaſure) 

oeeither how many Inches, or how many 
Peet and Inches, or how many Yards, 
Feet and Inches, or how many Squares, Feet, and 
Inches, there is in any Dimenſion, whether it be of 
Glaſs, Board, Stone-paving, Plaiſtering, Painting, 
Tyling, Carpenters or Joiners Work, &c. And 0 
conſequently it certifies us of the Content of many 
Dimenſions, by adding the Products of the ſeveral 
Dimenſions together. 

It doth the ſame in ſolid Meaſure ; there is only this 


to wit, in ſuperficial Meaſure there is only two 
Sums in a Dimenſion, pig. Length and Breadth, to 
be multiplied one by the other; But in ſolid 1 * 
ure 
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Book IV. Meaſaring,' &c. 189 
ſure there are three Sums.in a Dimenſion ; to wit 

Length, Breadth, and Thickneſs, to be multiplicd 
each by the other; and this kind of ſolid Menſu- 
ration ſerveth for the meaſuring of Timber, Stone, 
Digging, Bricklayers Work, for it is commonly re- 
duced to a Thickneſs, and all manner of ſolid Bo- 
dies whatſoever. 8 . | 
The Inſtruments that are uſed in taking of the 
Lengths and Heights (or Breadths) in meaſuring 
of the following Works, are a ten Foot Rod, and, 
a five Foot Rod, and a two Foot Ruler, and ſome- 
times a Line. | e Wy 
I ſhall begin with the Meaſuring of Carpenters 

Work, it being moſt eaſy to learn, and ſo procecd 
chrough the other Trades, leaving tne Mealuring 
of Bricklayers Work until the laſt, it being moſt 

difficult. . Wee 
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CHAP: TK: 


FEE Flooring, Roofing, Partitions, and Ceil- 

ing Joiſts, being Carpenrers Work, is gene- 
rally meafured by the Square (as it is vulgarly ſaid) 
or more properly is reduced into Squares. n 
Which Square conſiſts of (or contains) 100 ſus 
per ficial Feet, being the Product of a Square Su- 
perficies multiplied in it ſelf, being ten Feet in 
wr and ten Feet in Breadth. & 

ote, That a Superficies is that which hath -only 
Length and Breadth, as a Square incloſed with four 
Lines on Paper, is called a Superficies (as appears 
more at large in the precedent Treatiſes of Geometry.) 
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or without Doors. 
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And from thence the meaſuring of Flooring, 
Roofing, Partitioning, Ceiling-Joiſting, Boarding, 
Plaiſtering, Painting, Cc. is called ſuperficial Mea- 
ſure, becauſe their Thicknefſes are not conſidered, 
nor taken Notice of in Meaſurement. 

For generally Boards, Glaſs, Painting, Plaiſter- 
ng, are rer for the moſt part of one Thick- 
neſs. 

And although ſome Floors, and Roofs, and Par- 
titions, do require to be made ſtronger than other 
fome, by reaſon of the Greatneſs of the Building, 
and by this means the Timbers are larger and 
thicker; yet there is no reſpect had to (nor cogni- 
zance taken of) the Largeneſs and Thickneſs of the 
Timbers, in the Meafurement ; but an Allowance 
is made in the Price, by adding fo much per Square 
more than is uſually given for ordinary Work. 
Thus 12 Inches in Length, and 12 in Breadth, 
is called a ſuperficial Foot, of Roofing, Flooring, 
3 Partitioning, Glazing, Painting, Plaiſter- 
ing, Cc. 

Note, When a Carpenter's Bill of Meaſurement is 
made, there is ſet down, 5 

For ſo many Squares of Roofing (at what Price 
they agree upon per Square) ſo much Money. 

\ "Likewiſe for ſo many Squares of Flooring and 
Boarding, at ſo much per Square, fo much Money. - 

Alſo for ſo many Squares of Partitioning, at ſo 

much per Square, ſo much Money. 

And for { many Squares of Ceiling-Joiſts, Ec. 
The Windows they ſet down either at ſo much 
per Light, or ſo much per Window. 

The Door-caſes at ſo much a- piece, either with 
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19 1 
The Mantletrees and Tarſels at ſo much a- piece. 
The Lintolling, Guttering, Cornice, and Win- 


dow Boards, at ſo much per Foot. 


Stairs at ſo much a Pair, or ſo much per Step, Oc. 
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"CHAP. III. 
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T is ſuppoſed that he that intends to learn the 
Science of Meafuring is an Arithmetician. 

For although ſeveral Propoſitions may be an- 

ſwer'd, ſome Geometrically, and ſome on the Line 


of Numbers (otherwiſe called Gunter's Line) and 
ſome on the Lines of Superficies and Solids on a 
Sector; yet without Arithmetick it is impoſſible to 


meaſure exactly all kinds of Plains and Bodies. 
Therefore to the Arithmerician, 1 ſay, multiply 
the Length of any Dimenſion (that is, either Square 
or Oblong) by the Breadth thereof, and the Pro- 
duct is the ſuperficial Area or Content. | 
I ſhall begin with a Dimenſion of Inches, and ſo 
proceed gradually to Feet, and from Feet, to Feer 
and Inches (or Parts.) | 
Note, 'That two Sides of a Superficies being mea- 
ſured and expreſs'd by Arithmetical Figures (one 
Sum being the Length, the other the Breadth) is 
called a Dimenſion. 


Example in Inches. 


Suppoſe a Piece of Board or Glaſs, or flat Stone, 


or Painting, or Plaiſtering, or any thing, be it what 
it will, that is to be meaſured ſuperficially, * 
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ly called flat Meaſure) be 11 Inches in Length, 
and 9. Inches in Breadth (which two Sums 11 and 
9, are called a Dimenſion) and you ne Kno-] 
the Axoa or Content thereof; | 


In. 


Set down your Dimenſion thus— 9g þ Lea 


Then multiply the Length by 3 
Breadth. 5 
And the Product i 1. — 92 Inches. 


Which 99 Inches is half a Foot and 20 Inches, 
or very little more than + of a Foot. 

So that the Product of 11 Inches, multiplied by 
9 Inches, which is 99 Inches, contains 8 ſuch In- 
ches, whereof 12 make a ſuperficial Foot, that is 
to ſay, it contains 8 Inches, whereof each Inch is 3 
one Inch in Breadth, and 12 Inches long: For 8g 
times 12 is 96, which is Parts of a Foot; then 
the 3 Inches which are remaining, (for the Pro- 
duct was 99 Inches, take 66 from 69, and there re- 
mains 3; theſe three Inches, I ſay) are 3, or, as 
1 call them, 3 Parts of ſuch an Inch as aforeſaid ; 
namely an Inch in Breadth, and 12 in Length. 

For, by the way, you muſt note, 
That in a ſuperficial Foot, there is mo 
contained 144 Inches, which is the 12 Length. 
Product of 12 Inches multiplied by 12 Breadth. . 
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Or as you may ſee in the L 
Geometrical Figure hereun= _ 12 

to annex d. LT 
By this Geometrical Fi- [7757 
gure, you may plainly per- a4 % ay 
ceive, that there is in a ;2 An 


— 
Inches on each Side, 144 TH 
Superficial Inches; for eve- 284. 
ry little Square in the G6. 42 


ometrical Figure repreſents 


an Inch : So conſequently in half a Foot there is 
72 Inches, being produc d from an Oblong, being 


12 Inches in Length, and 6 in Breadth. 


Which Oblong you may perceive, or imagine in 
this ſquare Geometrical Figure, by taking rhe whole 


Length one Way, and half the Length, or 6 of the 
= little Squares, the other way: Therefore I ſhall not 


need here to deſcribe the Figure of an Oblong. 
Alſo half a ſuperficial Foot, which is 72 Inches, 
is produced from an Oblong very near a Square, be- 


for 9 times 8 is 72. - tr a gt 
Likewiſe a Quarter of a ſuperficial Foot contains 
36 Inches, which is one half of 72 Inches, or the 
e of 6 Inches, multiplied by 6 Inches, or 9 
y 4. en Wa, 


3 ing 9 Inches in Length, and 8 Inches in Breadth, 


| T ſhall now proceed to Dimenſions in Feet. 


Suppoſe there is a Timber Floor (or a Stone Pave- 
ment, or a Plaiſter'd Ceiling, or a Piece of Wain- 


ſcot, or any 6ther Superficies) that is 22 Feet in 


Length, and 18 Feet in Breadth, and you would 
| know 


D — 
1 


* Area or Content thereof; 


or very little more than of a Foot. 


one Inch in Breadth, and 12 Inches long: For 8 


the 3 Inches Which are remaining, (for the Pro- 


l of 12 Inches multiplied by 12 Breadth. 


? a q : N 740 „ WM, l . 0 | 4 g 2023 
% PRA STAYS 4 e r "ROE, RY tb inde a thin Chl latte 
1 A rr . Aal a — abt ht a Man Chl other 2 K 


192 MEASURING Bock IV. 


ly called flat Meaſure) be 11 Inches in Length, 
and 9g. Inches in Breadth (which two Sums 11 and 
9, are called a Dimenſion) and you would know 


In. 


Set down your Dimenſion thus 7 9 1255 


Then multiply the Length by _ 
Breadth, 1 | 
And the Product i is — — 92 Inches. 


Which 99 Inches is half a Foot and 27 Inches, 


So that the Product of 11 Inches, multiplied by 
9 Inches, which is 99 Inches, contains 8 ſuch In- 
ches, whereof 12 make a ſuperficial Foot, that is 
to ſay, it contains 8 Inches, whereof each Inch is 
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times 12 is 96, which is + Parts of a Foot; then 


duct was 99 Inches, take 66 from 69, and there re- 

mains 3; theſe three 1 Inches, I ſay) are 3, or, as 

1 call them, 3 Parts of ſuch an Inch as a oreſaid; 

namely an Inch in Breadth, and 12 in Length. 
For, by the way, you mult note, 

That in a ſuperficial Foot, there is 

contained 144 Inches, which is the 12 Length. 
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Or as you may ſee in the 
Geometrical Figure hereun-ꝛ 132 


to annex d. U 
Buy this Geometrical Fi- [I 1. 
gure, you may plainly per- Ft 
ceive, that there is in a 22 - A 
ſquare Superficies, being 12 222 

Inches on each Side, 144 UU 

Superficial Inches; for eve- T7 


ry little Square in the G. 42 
ometrical Figure repreſents | 
an Inch: So conſequently in half a Foot there is 
72 Inches, being produc d from an Oblong, being 
12 Inches in Length, and 6 in Breadth. 5 
Wich Oblong you may perceive, or imagine in 
this ſquare Geometrical Figure, by taking the whole 
Length one Way, and half the Length, or 6 of the 
little Squares, the other way: Therefore I ſhall n 
nced here to deſcribe the Figure of an Oblong. 
Allo half a ſuperficial Foot, which is 72 Inches, 
is produced from an Oblong very near a Square, be- 


for 9 times 8 is 72. 


36 Inches, which is one half of 72 Inches, or the 
J. all now. proceed to Dimenſions in Feet. 


- Suppoſe there is a Timber Floor (or a Stone Pave- 
ment, or a Plaiſter'd Ceiling, or a Piece of Wain- 


Length, and 18 Feet in Breadth, and you would 


ing 9 Inches in Length, and 8 Inches in Breadth, 
Likewiſe a Quarter of a ſuperficial Foot contains 


Product of 6 Inches, multiplied by 6 Inches, or 9 


ſcot, or any 6ther Superficies) that is 22 Feet in 


know. 
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know in Carpenters Work, how many Squares there 
is contained therein, 111 0 6 


Peet. 
3 22 
118 


* 
F 
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Set down your Dimenſion thus — 


Which being multiplied, the product i — 396 
3 ſuperficial Feet. 


5 Now to bring theſe Feet into Squares, you muſt 
| divide 396, the Content in Feet by 100 (the Con- 
tent of a Square 'whoſe Side is 10 Feet) and the 
Quotient is 3 Squares, and 96 Feet remaining. 


— 


— — 
— 


[| 9 See the Example — 39.6 


Here you ſee by the Example, that there is 4 
Squares of Flooring, wanting 4 Feet; or 3 Squares 
i and three Quarters of a Square, and 21 Feet. 
| If the Dimenſion had been Stone Pavement of 

Maſonry, then there had needed no Diviſion, for 

they work by the Foot; ſo there had been 396 Feet 

of Pavement with broad Stone, at ſo much per Foot. 
| But if it had been Plaiſtering, or Painting, or 

Wainſcoting, or Hangings, or ſuch like; then you 

muſt have brought the Feet into Yards, which is 

done by dividing 396 Feet by 9 Feet, which is the 

Number of Feet contained in a ſuperficial Yard (or 

Quadrate) being 3 Feet in Length, and 3 Feet in 

Brcadth. See 


Book IV. of Carpenters Work. he 


re 

| | 9 
9 See the Example ———— 554 (44 Yards.” 

| 99 

18 Thus having divided 396 Feet by g Feet (or one 
= Tard) you have 44 Yards in the Quotient, which 
'6 is the N unte Yards contained in a Superficies 
. of Plaiſtering, or Painting, or Wainſcot, or Hang- 
is or ſuch like, being 22 Feet in Length, and 
6 18 Feet in Breadth. 
t. | Another Example in Feet. - 

1 a Floor or Partition be 146 Feet vid 
ſt Length, and 97 Feet in Breadth. 
n Feet. 
1C Set down the Dimenſion thus —— 146. 

| 977 
| 1022 
s 1314 
5 Being multiplied, the Product is—14162 Feet, 
4 
= Which being divided by 100, produceth 141 
Squares, and 62 Feet: Or you need not divide it, 

of but read it thus, One hundred forty, one hundred 
Tr and ſixty two Feet, which is 141 Squares and an 


half, and 12 Feet. 
11 you were to bring the ſame Dimenſion into 
Yards, then you muſt divide the Product of the 


as you did in the foregoing Example. 
563 (5 Feet, 
See this Brample—=—- 1415 (1593 Yards. 
9999 52 


Mulplication being 14162, by Feet (or one Yard) 
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k * 80 you have in the Quotient 1573 Yards and $ 
Feet remaining, which is half a Yard and half a 
Foot. 'Thus much may ſerve for meaſuring of Di- 
menſions of whole Feet. 9 


I. all now proceed to Dimenſious in Feet, and Inches, 
| which is ſomething more difficult. 1 


Suppoſe a Floor, or Partition, or any other ſu- 
perficial thing, as Plaiſtering, or Painting, &c. be 
21 Feet, and 6 Inches in Length, and 15 Feet, and 
6 Inches in Breadth ; and it is required to know how *Y 
7 ſuperficial Feet there is contained therein, and oy 
conſequentiy how many Squares, or Yards. of 


hes | a | Feet In. 8 

d . 2 WIR. 06 9 

Set down your Dimenſion thus — - 9 
105 3 

21 1 


—_— 


— i 


4. 


* 


Then multiply the Feet, and the — 
duct is R 3 
Then for the 6 Inches in Length, and 6 in 

Breadth, multiply them Diagonal or Croſs-wiſe into 

| the Feet, ſaying 15 times 6 Inches, Cor 6 times 15 

* Inches) is 7 Feet and 6 Inches: Or thus more 

| briefly, (6 Inches being half a Foot) ſay, The half 

| of 15 Feet is 7 Feet and 6 Inches, which you maſt 

' . © add to the former Product 315. This being done, 

in the next place you muſt multiply the 6 Inches 

0 in the Breadth into the 21 Feet in the Length; ſay- 

ing, The half of 21 Feet is 10 Feet and 6 Inches, 

i which you muſt likewiſe add to the reſt. 
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Then 


9 q tiplication towards the left Hand firſt, namely, the 
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Then laſt of all, you muſt multiply the Inches of, 
the Breadth into the Inches of the Length, ſaying} * 
6 times 6 is 36, Which 36 is accounted but for 3 In- 1 
ches; the Reaſon whereof, in the next following 
Page but one, ſhall be ſhewn. | 


For Note, How many times 12 you have in the | 
Product of the Inches, being multiplied in them- | 

W ſelves, fo many Inches you muſt add to the former 11 
Work, as in this Example, you have 3 times 12 in ö 


36: As you may ſee in the following Example. 
Whence Note, That it is uſual to begin the Mul- 


ff il 
Peet into the, Feet, and afterwards the Inches into 1 
che Feet, 8. ans 8 
— Example of Operation. 1 | 
1 | Feet In. þ 

1 The Length, r \ 

The Breadtbb, 1 I5/ NG 1 k 
The Feet multiplied —— —— 7%. | 
5 Oo wo 421 
The Product of the Feet: 315 | 
The half of 15 Feet, or the Product ꝰꝰ? 
of 6 Inches, being multiplied by 1580. 6 
Feet — ä y— — | 
_ The half of 21 Feet, or the Product C 
of 21 Feet, being multiplied by 6 Inches 5 10 6, 
4 The Product of 6 Inches multiplied 
by 6 Inches, which produces 36, or | 
3 times 12, which, as you read be- 3 
fore, is 3 Inches ——— ji 
998. * 3:0 ö 
—̃—— das | 
Then 
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Inches on the right Hand, ſaying, 3 and 6 is 9, and 


I think it convenient NSA 
here to add a Geometri- NE : b 
cal Figure for the better 2 -—— 
underſtanding of what _ Fiz 
hath been aid. OHH Re | 
By this Geometrical 2 ; + 28 
Figure, you may per- oy 1 
ceive the Truth of what H= Cott. 
hath been ſaid. | bo, 6 ; 


Then add your Sums together, beginning at the 


6 is 15 Inches, which js x Foot and 3 Inches; then 
ſet down 3 under the Column of Inches, and carry 
I to the Feet, and fay, 1 that I carry and 7 makes 
8, and 5 makes.13; then ſet down 3 in the place 
of Units, ander Feet, and carry. one to the next 
place, ſaying, 1 that I carry and 1 is 2, and 1 
makes 3, which I ſet down on the left Side of the 
former 3 (to wit) under the place of Tens: Then 
I proceed in the next place to 3, which being in 
the place of Hundreds is 300, and ſet that 3 down 
on the left Side of the two other. 

So the whole Product of 21 Feet and 6 Inches, be- 
ing multiplied by 15 Feet and 6 Inches, is 333 Feet 
and 3 Inches, as you have it above in the Example: 


Firſt, Here you ſee that the whole Squares or 
Feet are 21 in Length, and 15 in Height or Breadth, 
which produce 315 Feet. 

| Secondly, In the upper Part of the Figure, you 
fee 21 half Squares or half Feet, which is, the 6 In- 
ches which you multiplied by the 21 Feet, the Pro- 
duct whereof was 10 Feet and an Half; ſo in the 


Figure, accounting two half Squares (or half Feet) ; | 
for one whole one, you will find 1 Feet and an 
Half, as before by Arithmetick. Thirdly, 
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Thirdly, On the right Side of the Figure, you ſee 
15 Oblongs or half Feet, which are the ſix Inches 
that you multiplied by the 15 Feet, which did pro- 


duce 7 Peet and an half; fo in the Figure, account- 
ing two halfs for one whole, you will have 7 Feet 
and an Half, as you had before by Arithmetick. 
Fourthly, In the uppermoſt Angle, on the right 
Side of the Figure, you fee a little Square, which is 
6 Inches in Length, and 6 Inches in Breadth : This 


is the 6 Inches that you multiplied by 6 Inches, 


which produced. 36 Inches, for which there was ſer 
down but 3 Inches: The Reaſon whereof is this; 


Theſe 3 Inches are the , of 12 Inches, fo is 36 


the 4 of 144 Inches, of which I have declared be- 
fore, that there is 144 ſquare ſuperficial Inches in a 
ſuperficial Foot. | 
Therefore for Conveniency and Brevity in adding 
ſeveral Dimenſions together, the odd Inches being 
multiplied in themſelves, 144 Inches are accounted 


as 12 Inches and 12 of 144 are accounted as one 


Inch. | 
Now if you will give your ſelf the Trouble to tell 
the Squares in the Geometrical Figure, which Squares 


. * 


repreſent Feet, and the half Squares or Oblongs 


which repreſent half Feet, and add them together, 
you will find that they make 333 Feet beſides the 
little 8 aug in the upper Angle of the Figure on 
the right Side, which repreſents 3 Inches or + of 
a Foot; ſo you will have 333 Feet and 3 Inches, 
as was produced by Arithmetick before. 

By what hath been declared, I think it eaſy for 
a mean Capacity to underſtand how to c ſt up the 
foregoing Dimenſion, and bring it into I eet. 


Now 


—_ ——— 
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Work there are in this Dimenſen, whoſe Product is 


and 62 Feet. 


L r ; * eee — 


Now to know how many Squares of Carpenters 


333 Feet and 3 Inches; you muſt either divide 333 
by 100, or elſe cut off the two laſt Figures with a 
stroke thus 3133 and read it thus, 3 Squares, and 
33 Feet and 3 Inches. 

So in 14162 Feet, cut off the two laſt Pigiifes 
thus; 141/62, and then you read it 141 Squares 


So in other Numbers, config of three Figures 
or more, cut off the two laſt Figures to the right 
Hand, and the remaining Figures will be Squares. 

But if you would know how many Yards there is 
in 21 Feet and 6 Inches in Length, and 15 Feet 
and 6 Inches in Breadth ; you maſt, as before is 
taught, divide the product of the Dimenſion, being 
333 Feet, by 9, being the Number of Feet in a 
iq uare Yard ſuperficial. 


As in Example, 157 37 Yards. 


So your Quotient is 37 Yards; the odd 3 Inches 
muſt be added aſter you have divided. 


Take another Example, 


Suppoſe you have a Floor or Partition: that is 
35 Feet and 10 Inches in Breadth, and 46 Feet 2 
Inches in Length. Set down your Bi- 7 
menſion as before, and multiply the p 
whole Feet 46, by the whole Feet 35; 4 
and the Work will ſtand thus, OP - | 

Secondiy, Multiply the Inches into 230 
the Feet croſs-ways, laying 9 times 35 138 


| T — "I aa l R "wa 
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is 315, which muſt be ſet apart by ir ſelf, as you 
may ſee in the Example in this Page. 
» Thirdly, You muſt multiply the ro Inches by the | 
46 Feet, which produces 460; this you muſt add to 1 
the 315, which before you ſet apart, and they make = 
175 Inches, which you muſt divide by 12, to 
bring the Inches into Feet, which being divided, 
the Quotient is 64 Feet, and 7 Inches remaining, 
which 64 you muſt add to the Multiplication of 
the Feet, and the 7 to the Inches. | 

See the Example of the Inches mul- 46%, og ö 
tiplied into the Feet. 334 wo i 
The Product of the 10 Inches be- 


18 ; if 
et ing multiplied into 46 Feet is 460 Inches | | 
is The Product of 9 Inches multi- | # 
1g plied by 35 Feet is 315 Inches A 

Which being added, is IS Inches | 


The 75 Inches being divided by 77564 
12, produces, as in the Margin, 64 Feet 122 

and / Inches, which muſt be added to F 

the Multiplication of the Feet in the preceding Page, 
and then the Work will ſtand thus: 46 99 
35 10 


nes 


Fourthly, You muſt multiply the 230 
10 Inches belonging to the Breadth, 138 


09 E by the 9 Inches belon ing to the 64 7 
10 Length, and the Produd will be 90 7 
8 Inches of 144 Inches; or ) Inches and 
n Half of 12 Inches, for if you di- 5 1 
P vide 1 
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vide 90 by 12, you will have 7 > the Quotient, 


and 6 remaining, which ) in the Quotient is In- 
ches, and muſt be added to the Place of Inches; 
and the 6 that remains over and above the Quoti- 
tient, being the + of 12, is half an Inch, which is 
ſeldom accounted in Carpenters Work: But al- 
though it is not uſually done, yet if you are mind- 
ed to be exact in Meaſuring, you may ſet down theſe 
odd Parts of Inches by themſelves, and at laſt add 
them all together, and for every 12 of theſe Parts 
you may add 1 Inch, and for 144 of them you muſt 
add 1 Foot, as you read before. th 

'Then adding all your Sums together, you find 
that 46 Feet 9 Inches, multiplied by 35 Feet 10 
Inches, is 1675 Feet 2 Inches. 3 

Which if you are to bring into Squares, you cut 
off the two Figures next the right Hand thus 16| 75 
and then you read it 16 Squares and 5 Feet (or 16 


Squares and 3 of a Square.) 
An Example of the whole Work. _ 
kf we Feet In. 
The Length, 46 o 
The Breadth, | 25. 10 
The Product of 46 by 5, | 230 
The Product of 46 by 3, 138 
The Product of all the Inches multi- 
plied by all the Feet, _ 64 
The Product of the! 10 Inches mul- 
. tiplied by 9, ö oe 8 
The whole Product N 5 1675 


— 
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Alſo by the way, take Notice that Girders Ends, 


and Ends of Breſt-Sommers, and Plates, and ſuch 
like, muſt be remember'd and ſet down in your 
Bill of Meaſurement. MY 15am 67 
Alſo you ' muſt allow in your Meaſure, for the 
Ends of the Joiſts that lie in the Walls; if it be 
Flooring unboarded that you are to meaſure, then 
you ought to allow 9 Inches into each Wall that 
way the Joiſt Ends are laid. WA, 
But if you meaſure Flooring and Boarding, then 
if you allow 6 Inches, it is reaſonable, becauſe 
though the Timbers go into the Walls 9 Inches, yet 
the Boarding goeth but home to the Wall. 
And as you add theſe Things, you muſt alſo re- 
member to deduct the Stairs and Chimneys where 
the Workman findeth Materials, elſe not. 
Thus much will ſerve as to the Meaſuring of 
Flooring, Partitioning, and ſuch like; In the next 
Place I ſhall treat Well ares; * . 


Of the Meaſuring of Roofs. 


Suppoſe a Building to be 30 Feet in Breadth, 


from the Outſide of one Wall to the Outſide of the 
other, and 65 Feet in Length, from out to out of 
the Walls, and you would know how many Squares 
of R oofing there are in the Roof of this Building. 
If the Roof be true Pitch, you need not meature 


the Length of the Rafter, but take this for a gene- 


ral Rule: 2 EA 
That the Length of the Rafter is } of the Breadth 
of the Building, therefore the Breadth being 30 
Feet, the Length of the Rafter will be 22 Peet and 
6 Inches, which is 4 of zo) which being doubled 


s | I 


| 
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1. (for ſo it muſt be for both Sides) makes 45 Feet: 
5 Then multiply 45 by the Length of the Building 
pj being 65, and the Product will be 29 25, which 
1305 is 29 Squares and a Quarter... 

145 But the uſual way, which is ſomething brie fer, 
zs thus: Multiply the Length 65 by the Breadth 
150 3o, and that produces ig 50 Feet for the flat of the 
Wl Building ; then add half the Number of Feet in the 

f 1 flat (to wit) 975 to 1950, and the Product is 2923 
as before. N rt | 


5 Vou may add the half thus, ſaying, The half of 
Wt: 19 is 9, then becauſe twice 9 is but 18, and there 
remains 1; you muſt carry that one to the next Fi- 


140 gure being 5, and for that x, which remained of 
the 19 after it was halfed, you muſt add 10 to 5, 
S Which makes it 1S. | % 3 
4 Then ſay, The half of 15 is y and x remaining, 
l; da add that 1 to the Cypher, and it makes 10 4 
Ml Then iy, The half of to % 3. 


See both the Examples. 


AY, | Feet In 
The Length of the Rafter on one Side 


ly! . of the Roof 23 >< 
0 The Length of the Rafter on the „ 
0 other Side 2 


| | | TheLengthofbothRafters being added 8 
| | | The Length of the Building to be mul- FOE”; 
| 


| „ pled by 45 © 65 0 


|- o 


810 1 


* 5 
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1 An Example of the other Wy called Melee | 
4 on the Hat. | 
3 * 4 | bh 24 | Feet In. i 
= The Length, eee hen oo . 
I The Breadth, e 39 © 1 
% | — . | 
_ The Product of the Law by n 
3 Breadth on the Flat. 1959 © | 
1 The half Flat to be added to the Flat, 975 ©: | 
The Product of the Flat ang half F 2 8 | 
3 oF — 
1 Note, When you meaſure Roofing this laſt way, 1 
bodeing called Meaſuring on the Flat, you muſt write fl 
over your Dimenſions, Hat and Ha} al; or 1 £ to ſigni- 1 
_ fy. that after you have multiplied the Lengt th by the I} 
A Breadth, you muſt add half that mbar to it Fg il 
1 Note, If the Building that you are to meaſure be 
Y broader at one End than it is at the other ,you muſt | 
_ meaſure the Breadth in the Middle, both for the | 
Hlooring and the Roofing; or elſe meaſure each | 
End, and add the Sums together, and take half the 1 
1 Product: As, ſuppoſe a Building to be 14 Feet ll 
Y wide at one End, and 12 Feet wide at the other, 
== they being added, make 26, the half whereof is 1 3 | 
1 Feet for me Width of the Building, war | 1 
A p ity 
1 How. to meaſure. 4 Gable. end * Il 
E: 


Suppos a Timber Building be 40 Feet in Breadth, 
and you have meaſured all the Carcaſs of the Build- 
ing, i r y or 0 Feu 
ä 155 P 3 1% 1205 NA 


CI EINE. CITES 
8 
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Io meaſure this Gable- end, multiply half the 
Io! Baſe by the whole Perpendicular ; or half the Per- 
1 pendicular by the whole Baſe, gives you the Area, 
1 or Content of it. 

170 I call the Plate, whereon the Rafters ſtand, the 


The Baſe being 40 Feet, the Perpendicular is 22 
Feet and 4 Inches. 1 


&. 


P — 
— — — 
* 
— * * 
— — — 


See the Example. 1 
| Feer N 


1” The half of the Baſ, 20 
115 The whole Perpendicular, 22 4 


The Product of 2 multiplied by 20, 40 1 
The Product of 20 by 20 490 8989 v 
The Product of the 4 Inches multi- = 

plied by the 20 Feet, 4 s | 


The total Product, | 44 * 


* — — 


1% 


The other Example: 


The whole Baſe, Part” 40 © 
The half of the Perpendicular, e 


The Product of 40 by 1, 0 40 © 
The Product of 40 by 10, 4.0 © 
The Product of the 2 In. by the 4oFeet, 6 8 


0 The total Product, 446 8 
Thus you foe both ways agree, and the Gable- | 
end conjains 4 Squares and 46 Feet 8 Inches. If 
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» * 0 A 3 _ 2 5 Fry caps "_— — a de te IO * as 4 en TE © rs BT ht ILY — . "I 4 n 
r e © OEM N e rr RAR SEA A, APO II, SOT ») UELT W _ 
. 4 122 i BYE * „R . ct, 37 TI PT ITS? Fe fe na. el". hs thy, CINE VT * 5 
<Es 2 1 » » . - 7 | os 1 * 42 


Book IV. / Carpenters Work. 207 
If there be two Gable-ends equal, or both alike 
in the Building, then you muſt ſet down the total 
Product twice. "0 
If there be four Gable-ends, and each of them of 
one Bigneſs, then you muſt ſer down the total Pro- 
duct four times. 
Note, If the Building be ſquare (vig.) hath four 
right Angles, and the Breadth 40 Feet; and the 
Roof true Pitch ; 15 8 
The Length of the Rafter, and alſo of che Hip 
Raſter, and the Angles which they make ; alſo the 


: Length of the Diagonal Line, and of the Perpen- 

1 dicular, are as in the following Table, 

uf As you may ſee by the Figure A B CD hereunto 

0 . ; ad 
0 We.” | | 1 10 4.4% Feet In. 
5 The Breadth of the Building, 40 00 


The Length of the Raſter 30 90 
The Length of the Hip Rafter, 36 oo 
The Length of the Diagonal Line, 5% 062 
The Length of the Perpendicular, 22 042 


1 0 1 


4 Deg. Min. 
t Foo | 
Hip Angles J At Top 2 


| Explanation of the Fig. ABCD. 


AB. The Breadth of the Building. 

A P. 'The half Breadth. | 

AE, or EB, The Length of the Raker, 

EP The Perpendicular. © 
N 
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Fm 7 


AF, or FB, The Length of the Hip Rafter. 
AGH, The Angle that the Hip makes at 
Top, and K i, the Meaſure of it. n hide 
HA, The Angle that the Hip makes at the 


Foot, and LI the Meaſure of it. 


P AE, The Angle that the Rafter makes at Foot, 


and PA the Meaſure of it. 


AEP, 'The Angle that the Rafter makes at Top, 
and 4, u, the Meaſure of it. 
 'LIP, The Quadrant of a Circle divided into go 
Degrees, for the meaſuring of the Angles. 

AC, 'The Diagonal. jd : 

I. M, The Line over which the Rafters muſt be 
placed, that the upper Ends of the Hip Raſters are 
fixed to. | 


The Length of the Hip Rafier is found, by 


taking the Length of the Rafter A E, and ſetting it 
on the Perpendicular from P to F, draw FA the 
Hip Rafter. 


If you have a Roof of any other Width, you may 


defcribe it from this Figure, or you may find the 


Length of the Hip Rafters, and the Length of the 


Diagonal, and likewiſe of the Perpendicular by the 


Rule of Three, and the foregoing Table. 
The Angles are always equal to thoſe in the Ta- 
ble, let the Width be what it will, provided the 


Building be right angled, and the Roof the uſual 


true Pitch (that is, the Rafters Length to be 4 of 
the Breadth of the Building. 


To Meaſure 4 Hipt RAY. 
Suppoſe n Building to be 60 Feet in Length and 


40 Feet in Breadth, ſtanding alone, being Hipt from 
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true Pitch, and it is required to know how many 
Squares of Roofing there is in it. ws 
2 Multiply the whole Length, being 60 Feet, by 
zo Feet, the Length of the Rafter, for one Side of 
the Roof. 


Sides of the Roof, then multiply 60 by 60, the Pro- 
duct is 3690, of 36 Squares in that Hipt Roof. 
Which I thus demonſtrate. 


'The Length of the Roof on the Ridge, from Hip 
to Hip is 20 Feet, and the Length of rhe Roof at 
the Plate is 60 Feet. 


Feet, whereof take half, that is 40 Feet, which is the 
mean Length of the Roof, if you meaſure in the 
Middle between the Top and Bottom; then multi- 
ply this 40 Feet by 60 Feet, being the Length of 
both Rafters on each Side the Roof, and the Pro- 


duct is 2400, which is the Meaſure of che two Sides 
of the Roof. ö 
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Proceed we, in the next Place, to the two Ends; 


Being each of them 40 Feet in Length, and the 
Rafter of each End 30 Feet in Length; each of 
the Ends being a 'Triangle, which you muſt mea- 
ſure, as you did the Gable-end, OY 


ing one half of the Rafter (or Perpendicular as you 
may call it, although it lean from an upright) and 
he Product is 600, R Th 


f . 


each Angle, the Angles being right, and the Roof 


Or add zo and zo together, they make 60 for both 


Add theſe two Sams together, and they make 80 


PST 
A x 


Multiply 40 Feet being the Baſe, by 15 Feet be- 


f 
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The other End of the Roof being the fame as 
this, add 600 to 600 it makes 1200, which being 
added to 2400, the Product of the two Sides, make 
2600, or 36 Squares as before, which was to be de- 
monſtrated. | 

- Suppoſe you were to meaſure the Roofing of a cor- 
ner Houſe, being 60 Feet long, and 40 Feet broad, 
and joining to other Houſes each Way, then there will 
be bur one Hip, and one Sleeper, yet the Dimenſions 
will be the ſame, and the ſame Number of Squares in 
it, as in the former that was Hipt, provided the 
Building be Square, and the Roof true pitch. 


* 


See the Examples. 
Fel Feet In 
'The whole Length of the Roof, 60 oo 
The Length of both Rafters, 60 oc 


| The Product or Number of the Squares 3600 


The Demonſtration. 


. 


175 6 | | | Feet In. 
The Length of the Roof on the Top is 20 o 
To which add the Length of the Roof 

at the Plate 60 oc 


The Sum is | | 5 80 oo 


The Length of both Raſterss 60 oc 
Being multiplied by 40, the Mean 1 
between 60 and 20 5 5 


The Product 18 | | x {4 2400 00 
Which is the Content of the two Sides.“ * 
| 4% 
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Now for the two Ends. | 
Feet In. 


2 The Length of the Baſe, | 40 00 
= ultiplied by the half Length of the Rafi, I5 oo 


Produces 7 600 oo 
To which add the Meaſurement of the : 66 


other End, * Enn 
The Sum is the Content of both the Ends, 1200 oo 


To which add the Meaſure of both Sides, 2400 oo 


. 


The Sum is the Area or Content of 2.3600 do 


the whole Root, as before, 


Hiw to find the Length of the 1ip for -a Roof that 
is 20 Feet in , by the 103 of Tbree. 


You ſee by the foregoing Figure AB C D, that a 


Row being 40 Feet in Width or Breadth, gives a 

Hip Rafter that is 36 Feet in Length; therefore 
ſtate your Queſtion thus: If 40 give — what will 
20 gives. 


| e 
Multiply and Divide, and you e "> 
will find 18 | 120 $2 


Aſter the ſame Manner you may finda any of thereſt. 
You muſt remember to add the Rakiers Feet, and 


Eves Boards, in the Bill of Meaſurement. 
CH A o 


"> - 
. 


8 Inches and an half in Len 
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SHA. 
Meaſuring of Glaziers Work. 


= HE Meaſuring of Glaziers Work is the ſame 
I as of Carpenters Work; only Carpenters Work 
is not meaſured any nearer than two whole Inches. 
But Glaziers Work is ſometimes meaſured to 4 of 
an Inch; and the beſt and readieſt way to meaſure 
Glazing, is to take the Dimenſions with a fliding 
Ruler, ſuch as Glaziers generally uſe, which Ruler 
is divided Decimally, a Foot into 100 Parts, ſo 
that a whole Foot contains 100 Parts or Diviſions ; 
2 of a Foot contains 15 Parts; 4 of a Foot contains 


| 5⁰ Parts,, and + of a Foot contains 25 Parts. 


© Thoſe that deſire to meaſure the Decimal Way, 


I refer them to a Treatiſe put forth by my Friend 


Tho. Hammond (Entituled, A new and exatt Way of 
Menſuration) which I writ for him when I was Ap- 
prentice, and indeed it is a very, ready Way of 
Fedfuring, provided our two Foot Rules were di- 


vided into 20 equal Parts, or a Foot Rule into 10 
Parts (or, as I may call them, Inches) and every 


one of thoſe Parts divided into 10 equal Parts. 

But to come to the Thing intended (to wit) to 
meaſure Glazing by vulgar Arithmetick, and with 
a two Foot Ruler divided into 24 Parts, and cach 
of thoſe into 8 Parts, as they are commonly made 
and uſec. | 

Suppoſe you have a Pane of Glaſs which is 5 Feet 
| gth, and 5 Feet 7 In- 
ches and 4 in Breadth, and you would know the 
Area or Content thereof: :: | 


Set 


ann on rw A ww ws 


: - 
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And read it, 5 Feet 8 Inches and 6 — lt we 
Parts of 12, which is the Inch; by _ 
5 Feet j Inches, and 3 Parts of 12, which is the: Inch. 

Then multiply the Feet and Inches one by the 
other, as you are taught in the foregoing Pages, ſay- 
ing, 5 times 5 is 25 Feet; which being ſet down un- 
der the Feet, multiply croſs-ways 5 by 8, which is 
40 Inches, or 3 Feet and 4 Inches. 'This being 
tet down, | ©4727 

In the next Place, multiply / by 5, which is 35 
Inches, or 2 Feet and 11 Inches. This being ſet 
down, 
In the next place multiply the 7 Inches by the 8, 
it is 56 Inches, of which 144 make a Superficial Foot, 
for which you muſt ſet down 4 Inches, becauſe you 
can have but 4 times 12 out of 56, and there re- 


inches are accounted a ſuperficial Foot. 

in the next place multiply the Parts of Inches 
croſs- ways; firſt into the Feet, ſaying, 6 times 5 make 
30, Which is 2 Inches and 6 Parts. This being fer 
down, | | 

Say 5 times 3 is 15, or 1 Inch and 3 Parts, which 
you mult put alſo under the reſt. 

Then multiply the Parts of Inches croſs-ways into 
the Inches, ſaying, 6 times 7 is 42, which is 3 Parts 
and an half, for which I ſet down 3 under the Place 
of Parts of Inches, and 6 againſt it towards the right 

Hand, which fignifies + Part of a Part (tor 12 of 
thele Parts make one ſuch Part, whereof there are 
12 


Feet In. Parts. 
Set down your Dimenſions thus, 3 * er 


mains 8. Therefore I ſet down, 4 Inches and 8 
Parts, of which Parts 12 make an Inch, 12 of which 


. 
— 
1 
x 
* 
_ © 
n ** > . 
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1 
if 
* 
17 
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2 under the Place of Parts of Inches. ? 


Inch, ſo in multiplying the Parts of Inches into the 


2 
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* in an Inch) Line Meaſure. This being done, 
multiply 3 by 8 (which is 3 Parts by 8 Inches) 
that makes 24 Parts, for which you muſt ſet dow 


Note, That as in multiplying the Inches by the 
Inches, you account every 12 of the Product for 1 


Inches, you muſt account every 12 of the Product 
for 1 Part; as in multiplying 3 Parts by 8 Inches 
produceth 24, which is twice 12, therefore J ſet 
down 2 under the place of Parts. | 

Laſtly, you muſt multiply the Parts of Inches by 
the Parts (if you will meaſure fo near) ſaying, 3 
times 6 is 18, which is 1 Part and a half of a twelfii: 
Part of an Inch Line Meaſure ; ſee the Dimenſio: 
caſt up. | 

Example. 

Feet In. Parts. 

of ꝛ· 

oy 1 


The Product of 5 Feet by 5 Feet is 25 
The Product of 8 Inches by 5 Feet is 03 
The Product of 7 Inches by 5 Feet is O2 1 
The Product of 7 Inches by 8 In. is oo 
The Product of 6 Parts by 5 Feet is 00 
The Product of 3 Parts by 5 Feet is oo 
The Product of 6 Parts by 7 Inch. is oo 
The Product of 3 Parts by $ Inch. is oo 
The Product of 3 Parts by 6 Parts is oo 


The total Product „ 31 11 10 7: 


= 


0004 S -+þÞ 0 
o W O O O o 
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Thus you ſee that the Area or Content of 5 Feet 8 
Inches and an Half (or 6 Parts of 12) in Length, be- 


ing multiplied by 5 Feet 7 Inches and à (or 3 Parts 


of 12) in Breadth; is 31 Feet, 11 Inches and fo Parts 
of an Inch, accounted to have 12 Parts, and y and Z 
of one of thoſe Parts; but as for the laſt 7 Parts and 
2, they are not worth the ſetting down nor takin 
notice of, the Value of thoſe Parts being ſo ſmall. 

The Truth of this Area or Content may be 
proved three ſeveral Ways. 


Firſt Decimally, Second Geometrically, 'Thirdly 


by Vulgar Arithmetick. 


Firſt Decimally thus ; the Decimal of $ Inches and 


4 is 71, and the Decimal of 7 Inches and + is 60 
and ſome ſmall matter more: Therefore 


in Decimals, I ſet down the Dimenſion F. P. 
thus 5 | : j i 


And having multiplied it, I find the "34260 
Product to be 319760, then cut off the 2855 
2 Figures next to the Left Hand with a << 


Stroak, as you ſee in the Example, and 31197160 


they repreſent 31 Feet. 
Then the Remainder is 2760 of 10000, and by 


cutting of 2 Figures more thus 97160 it is 97 of 100 
and ſomething more, it is near 98 Parts of 100, 


92 of which Parts, is the Decimal of 11 Inches, and 
the 6 Parts which remain are :4 of an Inch; ſo 
that by this you ſee the Decimal Way of Meaſuring 
and this Vulgar doth agree. 5 

Secondly, you may prove it Geometrically, if you 
deſcribe a Geometrical Figure (after the ſame Man- 
ner that the Figure is deſcribed in P. 189 of Carpen- 
ters Mork, being drawn according to a Scale) 5 Feet 
8 Inches 


— 


9 


TY 2 yon - - +» "F210 4 Fs 05. 
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8 Inches and + in Length, and 5 Feet 7 Inches and 
in Breadth; and then divide the Feet and Inches, 
and Parts ; and you will find it to agree with the 
Area or Content before produced. 

Thirdly, it may alſo be proved by Vulgar Arith- 


metick thus. 


Reduce the Feet and Inches into the leaſt Deno- 
mination (to wit) Quarters of Inches, and then mul- 
tiply them one by another. 

To do this, multiply 68 Inches (which are the 
Inches in 5 Feet and 8 Inches) by 4, and that 
brings them into Quarters of Inches Line Meaſure, 
then add 2 to the Product, for the half Inch in 
the Length. 

66 
4 
272 
2 


— ln 


Thus in the Length you have 274; Quarters of Inches, 


The Breadth being 5 Feet y 1 and 4 4, multi- 
ply 67 (the Inches in 5 Feet and 7 Inches Linc 
Meaſure) by 4, being the „err in an Inch Line 
Meaſure, — to the Product add 1, which is the ; 
Inch in the Breadth. 

67 
+4 


—ͤ—— 


268 
1 


2 — 


And in the Breadth is contained 269 Quarters of Inch. 
Thus 
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Thus having brought theLength and Breadth into 
the leaſt Denomination (to wit, Quarters of Inches) 
I ſet down my Dimenſion thus, and multiply it: 


18 
* 


8 548 
The Product is 73706 Quarters. 


Of which Quarters there are 16 in an Inch ſuperfi- 
cial Meaſure (to wit, 4 in Length, and 4 in Breadth) 
and of which Inches there are 144 in a Foot ſuper- 
ficial Meaſure (to wit, 12 in Length, and 12 in 
Breadth.) Therefore I multiply 144, the Inches in 
a ſuperficial Foot, by 16, the Quarters in a ſuper- 

144 
726 


864 
144 


In a ſuperficial Foot there is 2304. Quarters. 


A 0m a, 


Then divide 53506, the ſuperficial Quarters of 
Inches in the whole Dimenſton, by 2304, the ſuper- 
ical Quarters of Inches in a Foot. WE 


Q 228 


* * 
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| | | 228 ; 
„ \ e 42 ; 
| | 7 7731 Feet. I 
„ 239 4% f 
1 23 1 
| A And the Quotient is 31 Feet, and the Remainder ; 
I. is 2282 ers, which are not a'Foot. J 
| 4 Therefore divide 2282 by 192 (which is the Num- 
7 ber of Quarters contained in 12 Inches in Length, I 
tk and 1 Inch in Breadth, which 192 is the Product of F 
5 12 oy 16.) ; 
: 7 12 1 
158 1 340 
1z a — 2282 705 Inches 
„ 1 2 W 

| 15 NN 


| And the Quotient is 11 Inches, 118 170 hs Re- 
| mainder, which is 170 Parts, or Quarters of an Inch, 
. in Breadth, and 12 Inches in Length; which Inch, 
[38 as I told you before, contains 192 Quarters. 

5 Wherefore divide this i70 by 16 (to wit, the 
| uarters that are contained in an Inch in Length 


| and an Inch in Breadth.) 
l + z o(ro Parts. 
| 166 


— 


And the not is 10, and the Sans x Io. 
Thus you ſee the Product of 5 Feet, 8 Inches, and 


r in . being multiplicd by 5 Fett, 7 Inches, 
and 


— 


bu i} 
J N 
| 
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and 4 in Breadth, is 31 Feet, 11 Inches, 10 Parts, | 
and 42 of a Part, which 43 of a Part, is in Value ll | 
the ſame that J and 4 is, of a Part containing 12, i 
as you found it by the firſt Way of working in Vul- Wl 
gar Arichmetick. tf 


13 2 , 
Another Example. | 1. 


1 


Suppoſe a Pane of Glaſs be 5 Feet, 3 Inches and * ll 
long, and 2 Feet, 4 Inches and 3 broad, and you 1 
deſire to know the Content thereof. | 1 
| Feet. In. Parts. | 


y; hy 3 3 6 1 
Set down your Dimenſion thus 2 $* ig i 


: = 2 . 0 1 2 5 ; 8 of > b 
c 8 a * 


CT EY I FIR P by 


Pp 


Then multiply the Feet and Inches one into ano- 1 
ther, ſaying, 5 times 2 is 10 Feet; ſet that down | 
under the Feet; then multiply croſswiſe, ſaying, 3 
times 2 is 6 Inches; ſet that under the Inches. 
Then ſay, 4 times 5 is 20 Inches, or 1 Foot and 8 
inches; ſet the 1 under the Feet, and the 8 under 
the Inches. | {1 
Then ſay, 4 times 3 is 12, which is 1 Inch. | 
Next multiply the Parts croſsways into the Feet, 
ſaying, 6 times 2 is 12, which is 1 Inch, which muſt 
be ſet under the Place of Inches. 
Then multiply the 6 Parts by 5 Feet, it makes 30 
Parts, which is 2 Inches, and 6 Parts ; which being I 
{et down, 1 
Multiply the Parts into the Inches, ſaying, 6 times II 
W 3 is 18, which is 1 Part and an half; for which I 1170 
put r under the Place of Parts, and 6 againſt it ll! 
* the Right Hand, which ſignifies 4 or r of 1 
a2 | | 


nn 
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Then multiply the 6 Parts by the 4 Inches, it 
makes 24, which is two Parts; therefore add 2 un- 
der the Place of Parts. * 
_ Laſtly, multiply the Parts by the Parts, ſaying, 
6 times 6 is 36, which is x} of a Part 3 ſer this 3 
under the 6 on the Right Hand. 

Then adding them all together, the Content is 12 
Feet, 6 Inches, 9 Parts, and 7? of a Part; which 


you need not ſet down as you read before, they 


lignifying very little; then it will be 12 Feet, 6 


Inches, and 9 Parts, or % of an Inch. 


See. the whole Work. 


| Feet. In. Part» 


The Lage. 2TH ang og; vg 16 
The Breadth „ 
The Product of 5 Feet by 2 Feet is 10 o 0 
The Product of 3 Inches by 2 Feet is oo 6 © 
The Product of 4 Inches by 5 Feet is 1 $ o 
The Product of 4 Inches by 3 Inches is oo x © 
The Product of 6 Parts by 2 Feet is oo 1 o© 
The Product of 6 Parts by 5 Feet is oo 2 6 Pa 
The Product of 6 Parts by 3 Inches is oo o x 6 
The Product of 6 Parts by 4 Inches is oo o 2 
The Product of 6 Parts by 6 Parts is oo o Oo 
The Total is 12 6 9 9 


Note, That in meaſuring of Glazing, many time: 


in a Building there are ſeveral Window-frames of on: 


bigneſs, and in one Window-frame there are ſevera! 


Panes of Glaſs of one Bigneſs or Dimenſion ;; as in 4 
| | 1 % 


mw) 


2 
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ſix Light Window there are 6 Panes of Glaſs, 3 of 
them of one Dimenſion, and 3 of another; ſo in a 
four Light Window there are 4 Panes of Glaſ, 2 
of one bigneſs, and 2 of another. | 

In a fix Light Window you need meaſure but one 
Pane of a Sort, and ſet down each Dimenſion ; and 
becauſe there are 3 of a Sort of one bigneſs, ſet down 
3 againſt your Dimenſion, which ſignifies 3 times 
that Dimenſion. 

If it be a four Light Window, and have 2 Panes 
of Glaſs of one bigneſs, and two of another, then 
ſet down 2 againſt your Dimenſion. 


Example. 


If you were to meaſure a fix Light Window, and 
the upper Panes were each of them 2 Feet 6 Inches 
in height (or length) and 1 Foot 2 Inches in Breadth ; 
and the lower Pancs 6 Feet. 4 Inches in Length, 
and 1 Foot 2 Inches in Breadth ; you may make 
but two Dimenſions of theſe 6 Panes of Glaſs. 


e | Feet. In. Parts. 
Setting them down thus '2 $6 +0 10, 
8 1 2 0 


Feet. In. Parts. 
7105-4006 $05) 
{ 375538556 


A þ 4 . . 


The 3 in the Circle thus (3) ſignifies 3 times the 
Dimenſion that it ſtands againſt ; therefore when 


you have caſt up the Dimenſion,” the Product thereof 
A Q 3 you 
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there are 3 Panes of that bigneſs 


you muſt multiply by 3, and ſet that down for the 
3 Panes. | 


Example. _ | 
by, e Feet In. Parts. 
2 6 500 
1 
2 0 


The Product of one Pane is 2 © 
Which multiply by 3, becauſe ; 


_—_— 


And the Product is 8 9 © 


P—"——_ —— — A. — ** 


Being the Content of the 3 Panes. BY 
Then the other 3 Panes, being each of them 6 Feet 
4 Inches in Length, and 1 Foot 2 Inches in Breadth, 


Feet In. Parts. 
Set down thus 6 1 © 
And multiply Rp 


The Product of 6 Feet by one, is 6 OO © 
The Product of 2 Inches by 6 Feet is x o © 
The Product of 4 Inches by x Foot iss 4 0 
The Product of a Inches by 4 Inches iso o 8 
The Total Product or Content is 7 


Which multiply by | 


2 "EC 2 
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Feet In. Parts. 
6.TP © "VP 
; | // !. 3 — 
Saying 3 times 8 is 24 Parts or 23 
Inches, which carry to the Inches, and o 
ſet a Cypher under the Parts, thus 
Then ſay 3 times 4 Inches is 12 | 
Inches, and 2 that I carry is 14 Inches, | 


thatis, 1 Foot, and 2 In. ſet down the = 

2 In. and carry the 1 Foot to the Feet 
Then fay 3 times 7 is 21 Feet, and 1 4 | 

that I carry is 22 Feet; ſet that down S ** 9 218 
Add them, and the Product is 22 2 © va | 
Por the Area, or Content of the 3 Panes. 1 


_— 


oh. 


, e | Peet In. Parts. 
The Content of the firſt 3 Panes is os 9 © 
The Content of the laſt 3 Panes is 22 2 o_ [| 


Being added together is 30 11 0 5 | { 
Which is the Content of all the ſix Panes in the 
light Window. 


Then ſo many fix-light Windows of the ſame 
bigneſs as you have in the Building to meaſure, mul- 
tiply the Number of them by 30 Feet and 11 Inches, 
and the Product is the Content of them all, 


To meaſure a four-light Window. 


A four-light Window having 2 Panes of one big- 
neſs, and 2 Panes of another; you may ſet down 
but 1 Pane of each bigneſs, and (2) plz ar it thus. 

Suppoſe the upper Panes to be 2 Feet 1 Inch in 

length, and 1 Foot 8 Inches and in breadth, a- piece; 


24 And 
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And the lower Fance to be 4 Feet in length, and 
1 Foot 8 Inches and ; in breadth a- piece. 


Begin with the two upper Panes. . {A Parts. 
And ſet them down thus on 


| 8 . 
; 1273115... 
; ; 1 
= W's. 
MOT 5 06 0G] 
The . of 1 Pane is ann 
The other Pane being the ſame, add 3. oy 3 2 
T be Content of both the upper __ 
Panes is 5 . 2 4+ 


Secondly, Set down the Dinenſon of the two 
lower Panes thus, 


Feet In Parts, 
8 1 
. 8 
"oh N14 
& 0 0 
4 : 5 AGAR 2 . 2 
The Content of one Pane is 6 10 © 


againſt the Dimenſion, you mutt 
multiply it by 2, or elle add 


1 R 


And becauſe there is (2) ſtands 
2 5 6 10 © 


'The Content of both Panes is br” "0 
To which add the Content of 5 

the upper Panes 7 2 | * 
And theContent ofthe 4Panes 55 i eos 


in the 4 Light — 18 


— ” } ) 


8 1 2 — 4. 
* * a * vg as. g * * —_ JLE1 > 1 4 2 
2 * 9 1 ». ; . * 5 4 
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How to ſet down Dimenſions in your Pocket-Book. 


Nate, Before you begin to ſet down your Dimen- 
ſions, it is convenient to divide the Breadth of your 
Page or Leaf into ſo many ſeveral Columns as you 
think convenient, with Lines drawn of Ink: The 
Leaves of your Pocket- Book being of the Breadth of 
this Book, you may divide à Leaf into four Parts 
or Columns. n ripe a 

You mult likewiſe before you ſet down any Dimen- 
ſions, expreſs the Workmaſter, and the Workmens 
Names, alſo the Place where, and the Day of the 
Month, and Date of the Year that you meaſure. 
Likewiſe if the Work that you are to meaſure, be 
Glazed with ſquare Glaſs, you muſt write Sqaares 
above your Dimenſions, and over thoſe Dimenſions 
which are glazed with Quarries, you muſt write 
Duavries ; that when you come to make the Bill of 
Meafurement, you may expreſs them ſeverally, be- 
cauſe they are of ſeveral Prices. 

In the next Page I will ſet down all the Dimen- 
ſions which you have been taught to caſt up in 
Glazing, and ſome others, with the Product to 
cach Dimenſion, | 7M 
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Glazing done by A. B. for C. D. in Long-Acre. 
and meaſured the 22d of January, 1727. 


Explanation of the Columns. 


In the firſt Column towards the Left Hand, are! 
Dimenſions (which you have been taught to ca 


In the ſecond Column vou have the Product 


each Dimenſion juſt againſt it. 
In 
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In the third Column yon have 5 Dimenſions of 
Glazing done with Square Glaſs, | 
In the laſt Column you have the Product of each 
Dimenſion juſt againſt it; and at the Bottom you | 
have the total Sum of all the Products in that Co- | 
lumn, being $52 on o9. | 
Likewiſe at the Bottom of the ſecond Column you | 
have the total Sum of all the Products of the Dimen- | 
ſions done with Quarries, which is 96 Feet 3 Inches 
and 11 Parts. As for the odd Parts, you may leave 
them out when you make your Bill of Meaſurement. | 

When you are meaſuring, and ſetting down the | 
Dimenſions in your Book, whether it be of Glazing, | 
or any other 'Trade, you muſt leave every other Co- 
umn vacant or empty, that ſo having ſet down all 
your Dimenſions in your Book (which you gene- 
rally do before you caſt up any) when you cat 
them-up (which muſt be in another Book or Sheet 
of Paper) you may enter the Product of each Di- . 
menſion Guſt againſt it, as you ſee in the Page be- 15 
fore. e +] | 
If there be another to meaſure againſt you, you 
muſt, after you have done ſetting down all your Di. 
menſions, compare your Dimenſions together, to ſee 
if the Dimenſions in both your Books agree. 


The Reaſon why you ſet down the Product of each 
Dimenfion juſt againſt it in the next Colunm to- 
wards the Right Hand, is, 


If you meaſure againſt another Meaſurer, and there 
ſhould be a Miſtake in either of your caſtings up of 
ie Dimenſions (as it often happens thro? Security or 
Negli- 


228 
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Negligence) then one by reading over the Dimen- 


ſions in his Book, with the Product to each Dimen- 
ſion as he goes on; and the other looking in his 


own Book, the Miſtake will ſoon be found, which 


muſt be rectified between you. 
Therefore, to be certain in caſting up your Di- 


menſions, you ought to caſt them up twice, if not 


three times; (to wit) after you have caſt them al! 


over once, begin and caſt them over again, and ſec 
whether it agrees with your firſt caſting up; if not. 


then caſt them up again. i, 3 
When you make your Bill of Meaſurement, you 


muſt ſer your Name to it at the lower End ofthe Bill. 


An Example of a Bill. 


Glaziers Work done by A. B, for C D, in Long 
Acre, and meaſured the 22d of January, 1/2). 


17. Nr 
For 96 Feet, and 3 Inches of Giazing 
done with Quarries, at 5 d. perp2 oo 1 
Foot 15 | 
For 52 Feet, and x Inch of Glazing : 
with Squares, at 7d per Foot 31 e 


———— 


| The Sum is 3 10 53 
Meaſured the Day and Tear | 
above-written by V. M. 


You may ſometimes happen to meet with Pane, 
of Glaſs of various Forms; as ſometimes the Top 0! 
a Pane of Glaſs is concluded with a Semicircle, ſome- 
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times with a Scheme or Segment of a Circle, ſome- 


times Triangular, andſometimes Ovalar, and ſome- 
times an Oval in Glaſs, or a round Pane. 


For the Meaſuring of each of theſe, and ſuch | 


like, I refer you to the Meaſuring of Planes in the 
Fifth Book, which doth ſucceed this Treatiſe. 


Thus much may ſuffice the ingenious Practicer, 


as to the Meaſuring of Glazing. 


C HA P. V. 


1 E Meaſuring of Joiners Work is the ſame 
that is taught before, only there is this Diffe- 
rence; Carpenters Work is brought into Squares, 
and Glaziers into Feet; and Joiners Work muſt be 
brought into Yards. 


Which to do, after you have caſt up all your 


Dimenſions, and brought them into Feet, divide 
the whole Product by 9, and that gives you the 
Number of Yards. tp revert 

You muſt divide by 9, becauſe 3 Feet in Length, 
and 3 in Breadth, contain 9 Feet, which is a ſuper- 
hcial Yard; _ | 

I will ſuppoſe ſome Dimenſions to be caſt up, 
hoſe Contents or Products are theſe following. 

For it would be ncedleſs to ſpend time to teach 
the caſting up of Dimenſions in Feet and Inches 
again, having ſpoken largely and plainly thereto in 
the precedent Pages. 
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Wainſcot. 


Feet. Inches. 
110 08 68 (8 
304 07 N i529 (16g Yards, and 8 Feet. 
o65 06 999 
934 02 


041 oo 

073 OI | 

1529 oo The Total; which divide by 9 to bring 

— —— the Feet into Yards, as you ſee above. 
and in 1529 Feet, you find 169 Yards. 
and 8 Feet; 8 | 


p 

Which muſt be ſer down in the Bill of Meaſure- 
ment at ſo much per Yard. 

Then, for Cornices, and Baſe, and Sub-baſc, 
Joiners do them by the Foot, Line Meaſure, or 
Running Meaſure, as it is called, if they do no other 
Work with it : But if they do other Work joining 
with it, they meaſure it all together by the Yard. 

Likewiſe Architrave and Frieze they do by th: 
Foot Line Meaſure. 

The Chimney-Pieces at ſo much. a-piece, an 
ſometimes meaſure them in to the other Work; de- 


C HA P. 


P. 


=) 


r SR 


and brought them into Peet and Inches by caſting 
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CHAT -Vk"' 
Ainters Work is meaſured like Joiners Work, 


ference : | 

When you meaſure Painting upon Cornices, or 
Moldings of any Sort, you muſt have a Line, and 
girt the round Moldings, and bend the Line into 
the hollow _ Thus when you are to mea- 
ſure a Room, you beg 

of the Cornice, where you may faſten it with a ſma 
Nail, and girting the round Moldings, and bending 
the Line into the Hollows and Angles, bring the 


Line down to the Bottom of the Painting, then 


meaſure the Length of the Line with your Rule, and 
let down that Sum. 

Then begin in one Angle ofthe Room, and meaſure 
the Length of that Side whereof you took the Height, 


ad ſet down the Length under the Height which be- 


fore you ſet down, and that is one Dimenſion. 

And if the oppoſite Side of the Room be like unto 
that which you have already meaſured and ſet down, 
and the Room ſquare, you may either ſet down that 


Dimenſion twice, or elſe ſer a Figure of (2) encloſed . 


againſt the Dimenſion, which ſignifiesthat Dimenſion 
is 2 times: Alſo you muſt take the Length of the 


| er 2 Sides, and ſet them down by the fame per- 
bendicular Height; or you may take the Length of 
ch Side of the Room, and add them all together, 


and ſo make but one Dimenſion of all the Sides by 


dc perpendicular Height. | 


Then after you have ſet down all your Dimenſions, 


them 


and brought into Yards, only there is this Dif- 


in with your Line at the OP | 
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them up, you muſt divide the whole Product by 9, 
and that brings the Feet into Yards, as you read be- 
fore: For you muſt not think to learn to meaſure an 
one of theſe Irades only, but you muſt begin at thc 
beginning of Menſuration (to wit) of Carpenter 
Work, and ſo proceed gradually; and be ſure to be 
perfect in caſting up one Dimenſion before you en- 
ter upon another. 

Thus proceeding with Care and Diligence, unti! 
you have attained to the meaſuring of Glazing, you 
may with eaſe afterwards meaſure all the reſt of th: 
Works, that are ſuperficial. _ | 

Indeed, the meaſuring of Bricklayers Work is 
ſomething more difficult, becauſe it is reduced to 


. thickneſs, and ſo becomes ſolid Meaſure. 


As for the Painting of Windows, they arc gene- 


| my ſer down at ſo much per Light, and Caſements 
at 10 | 


much a-piece. 
The next Work to be meaſured is Plaiſtering, ct 
which I need ſay no more than this, that it muſt be 
brought into Yards ; and where a Sommer or Girdcr 
lies below the Ceiling, it is uſually deducted where 
the Workman finds Materials; but not elſe. 

Alſo in rendring where Materials are found by th. 
Workman, ſometimes is deducted for the Quarters ; 


but not where Workmanſhip only is found, because 


it might be rendred as ſoon if there were no Quarters. 
The meaſuring of Maſon's Work (to wit, ft 
Paving, and ſuch like) is meaſured the fame Way 
as all the reſt. There is no need of Diviſion, for 
Maſon's Work by the Foot. 
I come now to treat of the Menſuration of 
_ Bricklayers Work. 
| CHA”. 
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Rickwork, as you read before, muſt be reduced 
to a certain or uſual Thickneſs, in caſting of 
it up, for which Reaſon it becomes ſolid Meature. 
Which uſual Thickneſs is 14 Inches, or, as it is 
generally called, one Brick and half. 
By one Brick and half, is meant the Length of 
a Brick, and half the Length; or the Length of 
one Brick, together with the Breadth of another. 
For che Breadth of two Bricks, with a Joint of 
Mortar between them, is anſwerable to the Length 
of a Brick, the Length whereof ought to be, and ge- 
nerally is 9 Inches, and the Breadth 4 Inches and z, 
which being added together with a Joint of Mortar 
makes 14 Inches, the aforeſaid uſual Thickneſs. 
And as Carpenters Work is brought into Squares, 
Bricklayers Work muſt be brought into Rods, which 
Rod coritains 272 Feet and 3 Inches, and is produc'd 
from 16 Feet and 6 Inches in Length, being multi- 
plied by 16 Feet and 6 Inches in Height or Breadth 
or a Quadrate whoſe Side is a Pole or Perch. | 
When you come to meaſure the Brick work of a 
Building, you will find the Walls thereof to be of 
{everal Thickneſſes ; ſome thicker than a Brick and 
half, and ſome thinner, as 1 Brick Walls, or Walls 
9 Inches in Thickneſs. | i 
Which ſeveral Thickneſſes muſt all be brought, 
or reduced to the uſual Thickneſs of 1 Brick and 
half, which to do, obſerve the following Rules. 
I, Set down each [Thickneſs in a Column by it 
ſelf, (to wit) ſet down your Dimenſions that ars 
R 1 Brick 


*% 
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1 Brick cor 9 Inches) in Thickneſs, in a Column 
by themſelves. - 

Alſo thoſe Dimenſions that are 1 Brick and &. in 
Thickneſs, muſt be ſet in a Column by themſelves. 

Likewiſe thoſe of 2 Bricks in Thicknef by them- 
ſelves, and thoſe of 2 Bricks r 2» in a Column by 
themſelves. KN 

And thoſe of 31 hin a Columnt by themſelves. 

So likewiſe if your Walls be thicker than 3 Bricks, 
(in 2 ſer Wb Thickneſs by it ſelf. 

ſetting the Dimenſions by bes is mean 
to 4 them in a Page or Column alone ſeverall 
and not to intermix Dimenſions of ſeveral Thick. 
neſſes in ont Page or Column. © 

. Notwithſtanding, ſome Meaſurers ſet 8 their 
Dimenſions as they take them of ſeveral Thickneſſ. 
in one Column; bur 1 do not think it ſo convenier: 
for a Learner, as to ſet them down ſeverally. 

2. After you have taken your Dimenſions and 
caſt them up, and by adding the ſeveral Product 
bi together (of one Thickneſs) have produced the 
1 total Product, then to reduce it to 1 Brick and . 
1 work thus; 

If the DimenGons that you s caſt up, be 
Brick's Length in T E that is the Breadth of 
2 Bricks; then you muſt multiply your total Pro- 
duct by two, which is the Thickneſs of the Wall 
the leaſt Denomination (to wit) two 4 Inches, 
the Breadth of 2 Bricks, and divide that Product 
by 3, (becauſe there is the Breadth of 3 Bricks i: 
a Brick and +) and the Quotient is the Sum of the 
. r Brickwork, reduced to 1 Brick and + Brickwork 
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* "Example. 


Suppoſe you have caſt up ſeveral Dimenſions of 
1 Brick's Length in 'Thickneſs, and the Products 
(or Contents) of each Dimenſion being added to- 
gether, produceth a total Product of 4976 Feet of 
Brick-work, being one Brick thick. 

To reduce this to 1 Brick and : chick, multiply 
4976 by 2 (to wit, the Breadth of 2 Bricks, and 
that brings it into the leaſt Thickneſs or Denomi- 
nation, namely, 4 Inch-work, or Brick-work 3 


Brick thick.) 


So the Product of 4 Inch-work is | 9952 


Which divide by 3 (becauſe there are the 

Breadth of 3 Bricks in 1 Brick and :) and in the 

(Quotient you have 3317 Feet, of 1 Ice and £ 

N ork, and 1 remaining. 
1 Sf 

: 9972 (331 

See the Divi on 41} 97 7 


The 1. that remains is 1 Foot of 4 Inch- work, or 
+ Inches of 1 Brick and + Work being reduced. 

For if you divide 12 (which are the Inches in that 
Foot) by 3 (the Number of 4 Inches or + Bricks 


is 4 Inches or 3 of a Foot. 
80 likewiſe your Dimenſions that are thicker than 
ri ck and 55 ſuppoſe 2 Bricks in Length, which 
| 2 1 0 


a Brick and x) the Quotient- will be 4 which 0 
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is called 2 Brick-work, which 2 Brick-work con- 
tains the Breadth of 4. Bricks, you mult in reducing 
2 Brickwork to 1 Brick and 3 2 work, firſt multiply 
che Sum * 45 and divide the Produkt by 9. 


Baan mY % Gee 5 
"1 & 073230" 


If you have 215 Bon x of 2 goes 24 wer, 
it by 


See the Mutripliaton 17-30 7 { api | 


Ĩ)!he Product is ibs 23380 Fee 


of 4 Inch Wares e Love] eh divide by 3. 


224 1 
See the boten. | . 233827 795 
9920 SB 1 * 10 ; . 5335 , 


And the Quotient 2 9793 Feet f 1 Brick an: 
1 Work, and 1 remaining, which is 1 Foot of 4 
Inch W ork, which being reduced, as you arc taught 
in the foregoing Page, is 4 Inches Cor 2 of a Foot) 
of 1 Brick and 3 Work. Thus in 3843 Feet ot 
Brickwork being ; 2 Bricks thick (or the Walls bei 
the Length of 2 Bricks in Thickneſs) you have, 
when it is reduced, 1793 Pert, and 4 Inches of 
Brick and Work, "(he "Gaal Thickneſs.) 
If your Ditaeaſiors be 2 Bricks and + in Thick 
neſs, you muſt multiply the total Product by 5, and 
divide the Product of that Multiplication DY.3- © 

If your Dimenſions be 3 Bricks in'Thicknels, you 


may fave the Labour of dividing and multiplyin:, 


becauis 
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becauſe a Wall of 3 Bricks thick is juſt ſo much more | 
as a Wall of 1 Brick and thick; therefore if you 
ſet down the Sum of your Product in 3 Bricks twice, | 
it will be the fame as if you ſhould multiply by 6, 14 
and divide the Product by 3, for this Reaſon, that 
6 is as much mre a 33. Hor 
In meafuring of Brickwork you muſt ſer down 
your Dimenſions with the Number of their Thick- 
neſſes over them, or adjoining to them; namely, 
over Dimenſions of 1 Brick in Thickneis ſet 1 B. ſig- 
nifying r Brick; and over Dimenſions that are 1 
Brick and + in Thickneſs, write 1 B, and over D- 
menſions 2 Bricks in Thickneſs, write 2 B, Ge. 

And caſt np your Dimenſions as you are taught in 
neaſuring of Carpenters Work and Glaziers Work. 
But in Bricxwork as well as in Carpenters Work, 
is uſual to meaſure no nearer than whole Inches, 
that is to ſay, 2 Inches and 4 of Inches, nor 4 of 
inches are not ſet down. . 
For which Parts of Inches an Allowance is made 
when you come to divide your Number of Feet to 
bring them into Rods. 


To bring or reduce Feet into Rods. 


0 
- After you have reduced all your ſeveral 'Thick- 
* neſſes, and brought them to the uſual Thickneſs of 
: 2 


Brick and , you muſt divide your whole Product 

= © 272, (being the Number of Feet contained in a 

od) to bring or reduce the Feet into Rods. 
Taking no notice of the 3 Inches belonging to the 


nl 7e Feet, being both contained in a Rod. 

bor you read before, that in a Rod is contained 
ts 2 Feet, and 3 Inches, which 3 Inches is allowed ro 
5s 5 | 


R 3 make 
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make good for the Parts of Inches, which is no: 
ſet down when you ſet down the Dimenſions, 
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But if you are minded ro be exact and curiou: 


in meaſuring, you may ſet down the odd Parts 
Inches, and: caſt them up as you were taught in 


meaſuring of Glazing, and divide the total Product 


by 272 Feet and 3 Inches, but this is ſeldom or 


never done in Brick-work. 
Folded between Page 240, 241, you have d- 


ſigned the Ground-plat of a Building; which tog 


ther with the Inſtructions that follow, will mus 


aſſiſt you in making an Eſtimate for Building fro: 


a Deſign given. | 

It will alſo inſtruct you how to take your Dimen- 
ſions, and to ſet them down in your Book, bettcr 
than by a Multitude of Words. | 


The Explanation of the Deſign. 


This Deſign is the Ground-plat of a Building. 
being 25 Feet in the Front, and 40 Feet in 
Flank or Depth. | 

The Front and Rear-Front Walls are 2 Bric 5 


and 1 thick. 


The Flank Walls are 2 Bricks thick, as you may 
perceive by the Scale annexed to the Deſign. 
Vou may ſuppoſe this Deſign to be the Ground 
Floor, having no Cellar beneath it. 
And the Story to be 11 Feet and 6 Inches in Height 
from the Foundation to the Top of the next Floor. 

The Windows are 4 Feet. in Breadth, and 6 Fc: 
6 Inches in Height or Length. 

The Door-caſes in Front and Rear are 4 Fc: 
wide, and 9 Feet in (Length or) Height. 


Jhe 
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The Chimneys, you ſee, ſtand back to back, the 
Jaums being 2 Bricks thick. - 

The n Nes of the Stairs, and the Partition 
next the Entry, are of Timber. | 

What hath been ſaid is ſufficient for Explanation; 

I ſhall, in the next place, inſtruct you how to 
meaſure the Brickwork of this Story in the Ground- 
plat, which being well underſtood, you. may with 
eaſe meaſure all the reſt of the Stories over it. 

I ſhall begin with the Front. Re WE 

And becauſe all Walls are (or ſhould be) made 
with a Baſis, therefore we will ſuppoſe the Front 
Wall and Rear Front-Wall to be 3 Bricks thick, 6 
Inches high, which is 2 Courſes of Bricks; for 3 
Inches is generally allow'd for a Courſe (or the 
Thickneſs of a Brick laid in Mortar. 

So the firſt Dimenſion will be 25 Feet in Length, 
by 6 Inches in Height, 3 Bricks thick. 347 8 

The Thickneſſes muſt be always ſet over the Di- 
menſions (as you will ſee in the next Page.) 

And becauſe the Front and Rear are both of one 
Length, you need not ſet down the Dimeniion 
twice, but ſet a Figure 2 encloſed in a Circle thus 
(2) which ſignifies the Dimenſion to be 2 times. 

I think it will be beſt for Inſtruction, to caſt up the 
Dimenſions as they are taken, (or ſet down) but after 
you underſtand the M ay, you muſt ſet down all-your 
Dimenſions firſt, and caſt them up afterwards, .. 

I ſhall alſo ſer the ſeveral I hickneſſes of the Di- 
menſions (of this Story of the Ground-pht) in one 
Column, becauſe there will be but a few Dimenſions 
in this Story, and not above a Dimenſion or two of 
one Thickneſs, and it is not worth while to ſet down 
2 Dimenſion or two in a Column by it ſelf. 

12 R 4 Example. 
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| 3 B. q 

The Length of the Front 1 . 85 ( 1 
of the Front is Wy. -. 

IM Height of the 2 is 4 5 9 1 
es, or o 886 A 
The Product is 12 86 


The Rear Front being the ſame rann 2 
menſion, and being joined in one: 5 

| Dimenſich by the Figure (2) you 1 £9 þ 

muſt add 7 e 

Which being added, the Content 27M 


e 


che 3 Brickwork is 
And becauſe 3 Bricks i the Double 2 
of 5 2 B. add 5 00 
3% 46.6 1 B. a 
And the Constut of this firſt Dimen- * 12 | 
fioh being reduced into 11 1 B. is 7.80 80 
2 1B. 
zh 1 proceed to the remaining Part; ) (a) 
of the Front and Rear, being oy 00 — 
Height | 
Being multiplied © 5 5 bs 


The Content of the Front is 275 00 
The ſame being added for the Rear 27 — oo 


The content of 25 B. work inFront 
and Rear is 1 550. 00 
Which » reduce, you muſt multi- 5 

ply n 


The Prod. of 4 Inch, or | B. work is 2750 


Whict 
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Which wad be divided by 35 to gr it 90 
1 * B. in T hjeknefs. of | EY 


. $93 
And the C otient is 916 and 2 remaining, which 


is 916 Feet of 14 B. and 2 Feet of 4 B. which is 8 
Inches of 11 B. being reduced. 

Having done with this Fronts, we proceed to take 
the Dimenſions of the Plank. W. alls. ; 

And becauſe we meaſured the Fronts from Out 
to Out, as we call it in brief, (to wit, from the Out- 
ide of one Flank-wall, to the Outſidde of the other) 
we muſt meaſure the Len gth of the Flank-walls with- 
in (to wit, from the Inſide of the Front-wall, to the 
Inſide of the Rear Front- wall) ſo the Thickneſs of the 
two Front-walls, which is 3 Feet and 10 Inches, be- 
ing taken out of the 40 Feet in Depth, 


if | Feet. Inches 
The Length of one Flank-wall is 36 =a 
The Height of the Baſe is 7; 1a: 66 


and becauſe both Walls are alike, 
equal in Length and Height, you{ 18 or 
muſt put (2) againſt the Dimenſi- (18 or 
on, and it ſerves for both Walls 9 : 
TheCont.in 2+ B. work of both Walls is 36 o2 


Being multiplied b / S 
The Product of 4 B. work is 12 22 
1 18 2 (60 K 
Being divided by 3 t6 reduce to 4 B. 72 tals 


ti Go reer, 4 Inches and of an Inch of 1 f. f. 
Work. e The 
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The next Dimenſionof the Flank=wall is 36 o2 (2) 
10 | 11 005 
Being multiplied 361 10 
The Cont. in 2 B. work of one Wall is 397 10 
To which add the other Wall 397 10 
The Cont. in 2 B. work of both Walls is 195 os 
Which multiply by , 04 


The Con of both Walls in 1 B. work 3182 6 


. 


711820109 


both Walls are 1060 Feet an 3775 


1o Inches. 


Although I caſt up and reduce each Dimenſioi 
as I proceed, yet after you underſtand the Way, you 
muſt reduce all your Dimenſions of one Thickneſs at 
one time. | 

Having caſt up and reduced both the Fronts, an 
both the Flank-walls, the next Dimenſions to b. 
taken are the Chimneys : Which are uſually agrecd 
for, at ſo much per Fire-place (or Chimney). Allo 


Being reduced to 1 B. the ere 


ſometimes they are done by the Rod, at the Ratt 


ſured. AK 13 | 
Theſe two Chimneys in the Deſign, ſtanding Bac 
to Back, are 5 Feet a- piece between the Jaums. 
The Jaums are 2 Bricks thick. 
The Wall between the Chimneys is 14 Inchc: 
thick; to which is added 9 Inches, for a falling 


of the other Work, and then they muſt be me 


Back to each Chimney. Therc- 


* | 
; 0. d# 4 * r 
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Therefore we will take the Wall firſt by it ſelf, 
which is 9 Feet 10 Inches in Length, and 11 Feet 


6 Inches, the aforefaid Height of the Story, and 
ſet it down. 


— * 


_ | 12 B. 
The Heighth 11 06 
The Length 9 10 
A 
4 06 
9 2 


OS 


'TheCont. of the Wall between the Chim. 113 o1 


Altho* heretofore I have put Feet or F. over the 
place of Feet; and In. or I. over the Place of Inches. 
Suppoſing now that you know one Place from ano- 
ther, I ſhall deſiſt doing it, as in the laſt Dimenſion; 
and only ſet the Thickneſſes over the Dimenſions. 
Inthenext place, ſuppoſe the Mantle-tree to lie 5 
Feet high, and the falling back to begin at 3 Feet high 
The Mean between 5 and 3 is 4, which is the 
Height of the 9 Inch Work that is added to each 
Chimney for falling back, and che Length is 5 Feer. 


3 R © > 
The Dimenſion of the falling a 5 2 a” 
of both Chimneys o4 ooh | 
| 20 o 
20 oo 
The Content in 18. 40 hs (id TP. 
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r 


4 x 15 | £ —_— 006 
le b T eh 2 


The Product is 80 


9 , 
Which divide by 3 5 70 (26 


Having reduced it, you find 26 Feet 2 8 In- 

ches of 1 + B. work in both fallings back, 
The 4 Jaums being 3 Feet 6 Inches deep apiece, 
above bu falling back ; being added together, make 
14 Feet of 2 B. work, which muſt be multiplied by 
the Height of the Story. 

For although the Jaums in the next Story, be 
but, 1.4 B. and from the Mantle. tree in this Story 
it be vtought but a Brick and half, Te the Wings 
being added, makes two Bricks. 1 

2 


The Breadth of the Jaums bein 
added together i is 4 ; 8 14 oo 


The Height of the Story is . +I... 06 


— —U— — 


14 
k 40 |; 
The Cont. of the 4 Jaums in 2 B. work ͤ8 161 00 
Being multiplied by "1 
The Cont. of the 4 Jaums i in 3 B. work is 644 
bd, 1 
Which divide by 3 in the Margin &44(214. 


333 
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And the Content of the Ve ms being reduced to 
11 B. is 214 Feet, and + of a Foot, of 8 Inches. 
The 2 Breafts of the Chimneys are next to be 

meaſured, which are 5 Feet apiece between the 

Jaums and Atho' they are but 9 Inches thick a» 


piece, yet conſidering the croſs Withs, and the Peers 
that are wrought from the falling back till the Wings. 


gather to them, they are uſually meaſured at he 


2 Thickneſs that the Jaums are, and at the 
Height of the Story, abating nothing for the Va- 
cancy berween the Floor and the erb 


2 B. 
The Length of the Breaſt dre 3 05 os 025 
er ebe enge iT. ; 
Che Height of ah san 1 1 % 30,008 och 
11 % „ h f e 
a N . Nh | 05 
| 57 06 
The ne being (2) add 57 ©6 


The Content of the 2 B. work i in | 
both Beats i: ns 0 


Being brought into the leaſt TOI 50 XR 
mination, or x B. it is aA 
We Wo 4 | _ 44/7 5 
Which divide by 3 6586153 
333 


Being reduced, the pig \ is 1 53 Feet and + of 
Foot (or 4 Inches) or 14 BR, 
Thus hae taken all the Dimenſions in one 


Story, and caſt them up, The 
T 


— © aw. nd. 


— 3 = - : | 
Wo — — —_ " _ * 
urge ͤ bhilv1.æ 2 mA ˙ . EY * ä 
# * 
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The next Thing to be done, is to take the De- 
ductions of the Windows and Doors in the Fronts 

Note, That the Deductions (to wit, Windows and 
Doors, and all Vacancies whatſoever that you mea- 
ſure) muſt be ſet in Columns by themſelves, with 
this Note Ded. (ſignifying Deductions) over them, 
together with the Thickneſs of the Wall wherein the 
Windows or Doors ſtand that you are to deduct. 


Example. | 
Del 2 T 'B, 
The Height or Length of a Window is 6 067 (4) 
The Breadth is 04 oo 8 


And becauſe there are 4 Windows in both Fronts, 
and all of one Bigneſs; therefore put (4) againſt 
the Dimenſion, ſignifying that that Dimenſion is 4 
times (or that there are 4 Windows of that Bigneſs.) 


Ded. 2 + B. 
The Height of a Window o6 o6 (4) 
The Breadth 24 oo 
| 8 24 oo 
Being multiplied * 
The Prod. of 2 B. work in 1 Win. is 26 o 
Which multiply by 4 and 


— — . — 


the Prod. of 2 æ B. work in the 4 Win. is 104 
Which multiply bß 5 


To bring it into the leaſt e a 
nation, and it is 72 


Which divide by 3; and : 241 | 
Being reduced to 1 + B. there 532 (173 
is 173 Feet and 4 Inches. - #3 

| J There 


Book IV. of Bricklayers Work. 147 
There are alſo in Front and Rear 2 Door-caſes 


to be deducted (deduct ſignifies to take out) of the 
ſame Thickneſs of 2 B. 


The Height of a Door is 09 oo ? (2) 
The Breadth | 04 oO 
Being multiplied 36 
The Product of 2 2 B. work in both? 4 
Doors is 55 7 
Which multiply by 8 


Being brought into 1 B. work is 360 


Vhich divide by 3, as in the Margin 36 (120 
e eee 1 

being reduced to 1 x B. there is 120 Feet, as in the 
Margin. | „ 92 65 ä 

Note, Tho J reduce the Deductions here for In- 
ſtruction; hereafter you need not reduce them, but 
take the Product of the Deductions of one Thick- 
nls out of the Product of Dimenſions of the fame 
Thickneſs, 4 a 

In the following Page I will ſet down all the Di- 
menſions as they were taken, with the Product of 
cach Dimenſion in a Column juſt againſt it. 

And although I ſaid before, that you might di- 
vide a Page or Leaf of your Meaſuring Book into 
4 Parts or Columns ; yet in Meaſuring of Brick- 
layers Work, it will be neceſſary to divide a Page 
only in two Parts, (as you ſee in the next following 
age) that ſo you may have room to ſet a Name to 
each Dimenſion for Diſtin&tion-ſake, 
| Dimen- 
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„en of the oo, bay 
3 B. 
fe of the Front and Rear 2 
# ks £4 B. 244 'B 
Tr to" vs cart Fr 00 a) 
Front and Rear 4 11 8 BY 5 50 00 


Baſis of both the Flank 6 62 (2)| 1B. 
Walls * 1 j P £7 [ 28 12 alt 82 


? $4 5. 5 b 2B. 
Both the Flank Walls N 36 Ki (6) 195 
Ts - re . 
Th Wall b w_ ee [,12Þ 
NF: * 722 ts 1 


4 5 [> B. 

The falling hf both O55 oo?(2)| 1 B. 
eg 1 294 oo, 122 
The 4 Jaums a = * 8 - 09 


The Forepart or Breaſts 7 1 ag 2 2) 2 B. 
both Chimneys N 0 05 Oc oo x 52 


Having ſet down all ls Diniepfions with thei: 
Products in the next place we muſt ſet down rhe 
Deductions of the Windows and Doors with their 
Products 


Deductio, 


my 


* — 5 8 
* ah. lh * 
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Deduffiims in the Deſign. ay | P rodutts. 
06 0627 (21 B. 
The 4 Windows 9 2 4 
MEE vn 4 
8 0009 ood (20/2 
The 2 Doors pi: 04. 887 | 072 0 


The next Work is to add the Products of each 
{zyeral rn into one Sum. 


| Produtfs of ſe outes T bi ckneſſes. 


3 B. 2 4 B. 1 1: B. 1 B. 

25 oo 550 00 e. 08113 1 140 0 

$ | 36 02 161 00 1 
586 02 115 — | g 1172 


— — 


The ſeveral, Product of each Thickneſs being 


added, 
In the firſt Column of the left Hand, you have 
25 Feet of 3 B 
in the ſecond Column you have 586. 2. of 2 4 z B. 
In the third Column you have 1071: 8. of 2 B. 
In the fourth Column you have 113. 1. of 1 ＋ B. 
In the fifth Column you have 40 Feet of x B. 


The next Work muſt be to take the products of 


ne DeduCtions out of the Frein ot. the Di: 
non THY þ 1 


. 
* - 
* 1 
, » © '% 
, 

" 

a * © * > 
1 a 

"= * A 
" 9 


, — 


— = 
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Products of Ded. in 2 B. 


104 © 


from 586 Feet and 2 Inches, being the total Product 
of all the Dimenſions that are 2 3 B. in Thickneſs. 


For this Reaſon. 4 

Becauſe when we meaſured the Front and Rear, 
we meaſured the whole Length and Breadth over 
the Windows and Doors, allowing no Abatement 
for them. N 

Note, That whatſoever Windows or Doors, cr 
other Vacancies you meaſure over when you take 
the Dimenſions, you mult remember to dedu them 
out of the total Product of the Dimenſions of the 
ſame 'Thickneſs wherein they are ſituate. 


Example. 


The Doors and Windows being in 2 I B. work; 
I ſet down the total Product of all the Dimenſions ? 586 ©: 
of that Thickneſs, which is 

The total Product of all the DeduQtions of that 2 % .,, 
Thickneſs which are to be ſubtracted is 2 

The Remainder is 410 C2 

do likewiſe if there had been Deductions in the other 
Thickneſſes, you muſt have ſubtracted them before you be- 
gin to reduce your ſeveral Thickneſſes to the uſual Thick 
neſs of 1 4 B. ; 

But ſeeing we have no other Ded. in this Deſign, to . 
tract out of any other Thickneſs, the next Work will to 
reduce each Thickneſs to the uſual Thickneſs of x 4 E. 

Beginning with the greateſt Thickneſs (to wit 2 B.) 
find 25 Feet, which, as you read before, becauſe it i: 
as thick again as 1 1 B. you need not multiply it by 6, m 

| | 1 de 


% 


9 
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_ Dimenſion as it is (to wit 25 to 25)and ſo you 
will have 50 Feet, which muſt be ſet down in a 
Column with 1 + B. over it. 


The next Thickneſs to be reduced is 2 4 B; 
the total Produtt whereof is (the DeduQions be- 
ing taken out) j41o0 Feet and 2 Inches, which 
multiply by 5, and divide the Product by 3. 


Example. 
242 B. | 
410 2 211 
an 2258 (68; 
＋ B. Work 2050 10 333 


The 1 that remains in Diviſion is 4 Inches, 
aud. the 10 Inch. in the B. work is 3 Inches of 
125. Wotk, which being added is 7 Inches ; 
ſo the 2 = B. work being reduced is 633. 7. 


which muſt be ſer in the Column. 
The next Thickneſs to be reduced is 2B. 
2 B, the total Product whereot is 1071 
Which multiply by | 


And the 4 Inch (or 4 B.) wk FE 
The 2 remaining in DiviGon F922 


s 8 Inches, and the 8 Inches of } 4 a8& (142 


—B. is 2 Inches of Z B. which 23337 | 
added is 10 Inches, ſo the 2 B. work being 
reduced is 

The next Thickneſs being 1 + B. needs no 
reducing, becauſe it is the uſual Thickneſs, 
the Produd whereof is 

The next Thickneſs to be reduced is 1 B. 
1 B. the total Product whereof is 

Which multiply by 


And the Product of & B. work is 


22 Which divide! by 3, and the e 
92 (a 6 26 Feet and 3 Ines, being I 
The Produtt of all 


"—_— 


— 


the 
33 being reduced is 7 


8 2 


— * 
1 
- 


251 
divide it by 3, but add juſt ſo much more to the ProduQs re- 


duced. 
15B, 


oo © 


1428 10 
113 i 
_co26 8 $ 


"ou 


” 3 


* 
. 4 &. 
* —— - »* 
— 
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Having reduced all the Thickneſſes to 1 4 B. in 
Thickneſs, you find the total Product to be "HJOK 
Feet and 2 Inches. 


| 

N Which 2302 muſt be divided by 272, the » 
| Number 3 Feet contained in a Rod; as you read 

| before. 

| : 8 

| HS Exaniite 

| ; oo 

0 k 232208 

8 9 1 h ö 


. 5 
| Being Kvided;: the Quotient is 8, and tho Re- 
| acide i is 126, which 15 8 Rods ai 126 Feet and 
þ 2 Inches (if you add the two Inches. thar belonged 
[| to the 2302 Feet which you divided.) 

| Note, The whole Rod containing 272 Feet, the 
| half Rod contains 136 Feet, and the Quarter of a 
| Rod contains 68 Feet x for twice 136 is , and 
1 four times 68 is the, fame, 


f 
0 Then take: 68 Feet, Lt A Rod, out of 
| the 126 Feet chat: renn, 4 dubrra@ting| 68 
0 n 4 | 1 

CO»; | . 1 5 NTA 


And the Remainder is” | mat 38 Feet 


12 
} 
; 
«A ©» «4 
2 "a 4 1 
[ 
i 
* 


5 So therſ 3 is 8 Rods Amd + nd 58 Feer of 12 

| work in one Story of the Peſign. 1600 

” . Tris cohvenient, ” befuw'T proceed Gather; to add 

[i ſomething more concerning meaſuring of Chimne) 

i. " Firſt Net If. ou are to meaſure a Chimncv 
ſtanding alone or by it ſelf; without any Party-wa 


being adfoyned; . 


Then 
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Then girt it about for the Length, and the 


Height of the Story is the Breadth. | 

The Thickneſs muſt be the ſame that your Jeums 
be, provided the Chimney be wrought upright from 
the Mantle- tree to the Ceiling, not deducting any 
thing for the Vacancy between the Floor (or Hearth) 
and the Mantle-tree, becauſe of the Gatherings of 
the Breaſt and Wings to make room for the Hearth 
in the next Story. 

Secondly Note, If the Chimney- back be a Party- 
wall, and the Wall be meaſured by it ſelf, then 
you 'maſt meaſure the Depth of the 2 Jaums, and 
the Length of the Breaſt, which being added toge- 
ther, will be your Length, and the Height of the 
Story your Breadth, at the ſame Thickneſs yas 
Jaums be. 

Thirdly Note, When Chimneys are. 1 for at 
a Rate by the Fire · place or Chimney- building, and 
he Back of the Chimneys ſtand againſt a Wall (that 


you meaſure beſides) you muſt deduct 4 Inches in 


Thickneſs out of Ad Menſuration of the Wall 
againſt the Chimneys, which 4 Inches is allowed for 
ths Backs of the Chimneys. 

Fourthly Note, When you meaſure Shafts of 
Chimneys, girt them -with a Line round abour the 


eaſt Place of them for the Length, and their Height 
{hall be your Breadth ; and if they be 4 Inch:work, 


then you muſt ſet down your Thickneſs at. B. work: 
But if they be wrought 9 Inches thick (as ſometimes 
they are when they ſtand high and alone above the 
Roof) then you muſt account your Thie kneſs 1 
B. in Conſideration of Withs and: Pargetting, and 


1rouble in Scaffalding. | 


83 odere, 


2 
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Obſerve go. following Rules, which will much help 


you in ca f.ing up your Dimenſions of any Kind, and 
ſave you the Labour of Diviſion, to know how 
many Feet there is in any Number of Inches that 
you multiply into Feet. 


Let the firſt Example be 30 ©2 
18 03 
Firſt, Having multiplied the whole ———— 
Feet, in the next place you multiply the 240 
Inches into the Feet, 7 ying 2 times 18 303 
is 36 Inches; or thus, 78 inches being 7 06 
a Foot and an half, ſay, 2 Feet and 2 — 
half Feet are 3 Feet, which being ſet $550 06 K 
down: 5 


In the next Place you come to multiply 3 into 
30, which you need not multiply ; ; for 3 being one 
fourth Part of 12, ſay, The one 3 of 30 Feet is 
Feet and 6 Inches ; which i is a quicker Way than to 
multiply 30 by 33 and divide the Product 7 12. 


Let the ſecond Example be 25 04 
42 05 


7 he Feet being multiplied and ſet 
down, next you are to multiply 4 by 5 
42 ; but 4 being 4 Part of 12, ſay, *92 
the one Third of 4 is 1, and the one 14 
Third of 12 is 7 which is (being 
added) 14 Feet. 

In the e Place you come to mul- 1074 


tip] tiply $2 S 21 which you may ſay is 25 


1 


acking 25 Inches, that is, 10 Feet and 
Or 


8 Inches. 
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Or thus, 24 Inches being 2 Feet, ſay 5 times 24 
Inches is 10 Feet, then add the 5 Inches, it makes 
Io Feet and 5 Inches. Laſtly, 5 by 4 is 20, which 
is 1 Inch and 8 Parts, which 8 Parts is not account- 
ed, nor ſet down, (as you have read before.) 


Let the third Example be | ico „ 
6 
The Feet being multiplied, you pro- 22 — 
cced to multiply 6 by 100, but 6 being 4 
the half of 12, ſay the half of 100 is 50 PEO 
Feet, which being writ down, you pro- 50 
ceed to multiply ) into 94, then ſay #7 
the half of 94 is 47 Fect, which being 8 
ſet down, there is ſtill remaining 94 FR 
Inches, which you may ask your ſelf 9 50 , 
how many times 12 you can have in — 


94 Your Anſwer will be 7 times, and 10 Inches ro. - 


maining, therefore you muſt ſet down j Feet and 

10 Inches. Laſtly, you proceed to multiply the 

Inches by the Inches, ſaying 7 times 6 is 42, which 

is 3 Inches and +; ſo the total Product is 9505 
Feet and 1 Inch, as you ſee in the Margin above. 

Let the fourth Example be 230 8 

8 310 9 

The Feet being multiplied and ſet —— — 

down, you proceed to multiply 310 by 2300 
3; but inſtead of multiplying, take the 690 


+ of 310, becauſe 8 is 4 of 12; ſaying 206 

thus, the + of 3 is 2, but the 4 of 1 you 115 

cannot take in Integers, therefore you 57 

add a Cypher next to the Figure 2, 

and proceed to take the 4 of 10, which 6 

is.6 Feet and 8 Inches; ſo you find Lud? 
84 


„ o 


* 
} 
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| 
b 
13 
+ 1 
: 
14 
$ 
1 
114 
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1 
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je | 
: 


m— 
AS : 


— — — ——ññ—ññ — — — 
NE I — — _ 
— — — F 


— _— — 


256 MEASURING Bock IV. 


the Z of 310 Fect to be 206 "our and 8 Ns ; 3 
which being ſet down, | 
The next is 230 Feet to be mukiplied by 'g In- 
ches; which 9 Inches! is J of 12 Inches; therefore 
you muſt take x of 230 Feet, ſaying, the half of 
230 is 115, and + of 115 is 57 Feet and 6 Inches, 
which being added to 11 5 make 172 Feet and 6 
Inches, as you lee by caſting up the Dimenſion, 


Let the fifth Example _— 94 11 
48 10 
The Feet being multiplied and ſet— 
down, inſtead of multiplying 10 by 94, "52 
you muſt divide - 10 into 2 Parts (to 376 
wit) 6 and 4, 6 being +, and 4 being 47 
3 of 12, and then ſay, the + of 94 is 31 4 
47, and the * of 94 is 31 Feet 4 In- :'44 9 
ches, which being tet down, you pro —— 
tered to know the Product of 48 Feet 4635 lk 
multiplied by 11 Inches, which to do — 


ſay thus, It is 48 Feet lacking 48 Inches, or 4 


Feet, therefore I ſet down 44 Feet ; behold the 
Example or Dimenſion caſt up in wy Margin 


| above. 


Thus I have ſhewn you from 1 lack to 12 "Mp 
ches (beginning at 2 Inches, and ending at 11 In- 
ches) how to work them into Feet, to ſave Multi- 
plication and Diviſion; which way, aſter you are 
expert in it, will ſave you ſome Trouble and Time 
in caſting up many Dimenſions. 1 n 
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Some 7 bings to be ſerves in meaſuring of 
Brickwork. | 


Sometimes Walls are wrought 2 Inches thicker 


chan any of theſe Thickneſſes before ſpoken of. 
Which 2 Inches ſerve for a Water-Table to 
the Wall, which is uſually ſet off, about 2 Feet 


above the Ground ; therefore you may meaſure the 
Wall at the fame Thickneſs that it is above the 


Water-Table, and add the 2 Inch- work to it thus: 
Suppoſe a Wall 20 Feet in Length, and 2 B. chick 
above the Water- Table 


After you have taken the Dimenſion of the Wall. 


from the Bottom to the Height that you are to take 
it, at 2 B. thick, then add 20 Feet in Length by the 
Height of che 2 Inch-work (to wit) from the Bor- 
tom to the ſetting off, or Water-Table, which be- 
ing halfed is ſo much 4 Inch-work, and then re- 
duce it to 1 + B. work. © | f 

Secondly Note, That all kinds of 8 
Work in Brick, are generally done at a Rate by the 
Foot, except there be an Allowance of a Sum of 
Money over and above the Rate by the Rod, or 
cxcept a good Rate is allowed by the Rod, and all 


che ornamental Work to 10 meaſured into the 
Rod wor. | 


By ornamental Work' you are to unde 


{trait or circular Arches over Windows or Doors, 
Facio's with or without Moldings, Architrave round 
the Windows, or rubbed Returns, Friezes and Cor- 
nices. Ruſtick Quines, gc, In fine, all kind of 
Work that is hewed with an IRS or rubbed: upon 


a 
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a Stone, is ornamental Work, and ought to be paid 
for beſides the Rod- Work. % i > 

Thirdly Note, When you meaſure Arches, either 
ſtrait or circular, you muſt meaſure them in the 
Middle (that is to fay) if a ſtrait Arch be 12 In- 
ches in Height or Depth, you muſt meaſure the 
Length of it in the Middle of the 12 Inches, which 
Length will be longer than if you meaſure it on 
the under Side next the Head of the Window, by 
ſo much as one Side of the ſpringing of the Arch is 
skewed back from the Upright of the Jaum. 

Alſo in circular Arches, obſerve that the upper 
Part of the Arch is more in Length (being girt 
about) than the under Part, becauſe it is a Seg- 
ment of a greater Circle, cut off by the ſame right 
Line that the leſſer is, therefore it muſt be girt in 
the Middle. ; * 

Fourthly Note, That Facio's, Architrave Friezcs, 


Cornices, Baſe Moldings and Plinths, are meaſurcd 


by the Foot, Line-meaſure (or Running-meaſure, 
as it is commonly called.) | 
Fiſthly Note, You muſt take notice of the Jaum: 
of Windows and Doors being ſplayed on the Inſide 
of Buildings, at the Rate by the Foot Running- 
ure. | | 95 
Sixthly Note, Meaſuring of Tyling is the fame 


as meaſuring of Roofing, which is taught at he 


beginning of this Tract in meaſuring of Carpenters 
Work; only there is this Difference, you muſt mea - 
ſure the Length of all the Vallies, and add ſo many 
Feet as they are in Length, to the Number of Feet 
in the Meaſurement of the Roof; you muſt alſo 
add the Eyes and Barge-courſes, Tyling being done 
by the Square like Roofing. | 


You 


Y \ 


5 ey 5 — ,. > aa 


— 
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You may alſo meaſure Tyling by the Flat and half 
of the Building, after the fame Manner that you are 
ſbewed to meaſure Roofing (in meaſuring of Carpen- 
ters Work) adding the Barge-courſes and Eves; alſo 
there you may ſee how to meaſure Hipt Roofs. 

Seventhly Note, That Brick-paving is done by 
the Yard, and is brought into Yards by dividing the 
product of the Feet by 9, as you have read in mea+ 
{uring of Painting, Plaiſtering, E9c. 

Eighthly Note, 'The meaſuring of Gable-ends in 
Brickwork, is the ſame as in the meaſuring of 
Carpenters Work, wherein you are taught to mea- 
ſure them. Ya | 

Ninthly, Remember in the meaſuring of Walls 
joining to each other anglewiſe, that you take the 
Length of one Wall to the Outſide of the Angle, 
and the Length of the other to the Inſide of the 
Angle. ID = 

Tenthly, If you ſhould have a Gable-end, to 
meaſure, and you know the Width of the Houſe, 
or the Length of the Baſe Line of the Gable-end, 
and you defire to know the Length of the Perpen- 
dicular, you may find it by the Proportions of the 
Table that is in the meaſuring of Carpenter's Work, 
and the Rule of Three. 


Or briefer thus, Suppoſe the Width of the Gable- 


end to be 20 Feet, and you would know e Raſter 


of the Perpendicular ; take the Length of the Ra 
which is 15 Feet, being + of the Width (for if the 
Roof be true Pitch, + of the Breadth is the Length 
of the Rafter) to which add half the Length of the 
Rafter (wviz.) 7 Feet and +, the Product is 22 Feet 
and + ; the half whereof (to wit) 11 Feet and 3 
Inches is the Perpendicular. 

| 33 Although 
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Although this is a Way commonly uſed, yet it 
a ſmall Matter more than the Length of the Per- 
pendicular, as by the former Rule will appear. 
Thus much may ſuffice a diligent and practic 
Reader concerning Meaſuring, and of which you 
may ſee more in the Appendix. o 

As to the Meaſuring of Vaults and Arches, the 
following Treatiſes, intituled, The Meaſuring 
Plains and Bodies, will inſtruct you, as alſo th: 
Appendix. © 4 f, 


And becauſe Brickwork is done at ſeveral Rates 
per Rod, and many times there happens a Number 
of Feet to remain, after you have divided y 
whole Product by 272.25 (to bring your Number 
of Feet into Rods) it will be convenient to ſhew 
.how to find the Pricc of 1 Foot of Brickwork, ©: 
of any Number of Feet, at any Rate per Rod. 


2 the Price per Rod given, and the Number 
of Feet that you deſire to kuow what they come , 
- work thus: 0 


Firſt, Reduce the Price of a Rod into Shillinss, 
by multiplying the Pounds by 20 (the Number of 
Shillings in one Pound) and if the Price of a Rod 
be Pounds and Shillings, then add the Shilling: to 
the Product of the Pounds, being multiplied oy 
20, ſo you will have the Price of a Rod in Shillinss: 
Next multiply the Number of Shillings by 12 (che 
Pence in one Shilling) and that brings the Pricc of 
a Rod into Pence, Then work according to tic 
Rule of Three, ſaying, HE 


OO TT WS Rs 
& * 4 * BY „ % Exe, 51 
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Example 1. 
If I 5 5 1. for a Rod of Brickwork, what A 
{ have for 34 Feet, according to that Rate? 
State the Queſtion thus. 


If a Rod, which is 272 Feet and +, or 272 755, 
give 54. what will 34 Feet give ? 


Multiply © 5 00 
| * by 20 
The Product is ry "160 Shillings 
Which multiply by 134 Pence 
And the Product is 1200 Sake 
Which multiply by. 34. Feet 
7 MG a850 MW, 
3000 
| And the Product i is 40800 


| Which "ide by 27.255 adding 4 Cyphers. to 
the MOU or Dividend. | 
; Thos. 2 17 
234 | 
263589. 
#3575909 4. 
4939298899 (149. £2 
272 227i, 
"7 22222 
27 222 
27 7 
2 


And the Oriotfciit is-r49 d. and 5g of a Penuy, 
being more than 3 ½. for the 34 Feet, at 5/7. per 
Rod. Which 


\ \ \ 
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Which 149 Pence divide by 12, and the Quo- 
tient is 12s. and +, or 5 Pence 3 Farchings, the 
Rate of the 34. Feet deſired. 


2 (5 5. d. g * 
149 (12 53 3 
122 

+ 

Example 2. 


If I have 51. 5s. for a Rod, what comes 20 Feet 
to at that Rate ? 
State the Queſtion thus, aud it {rves you the 


bour of multiphyeng by 20. 
F. 8. 


If 272.25. give 105 what will 20 Feet give? 
Multiply by 12 Pence 


440 
105 5 
he Product is 1260 the] = of a nad; in Pence, 
which multiply by 20 the Number of Feet, And 


— — 


the Product is 25200: To this Product add 4 


* and divide de by 272.25. 
. 
Ses 
25 2©8@88 (92 56 
2742555 
27222 
272 


The Quotient is 92 d. and 128 of a Penny, ich 


92 d. being divided by 124, gives you 74. 8 d. 7 
the 
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che praction remaining namely is ſomewhat 1 


above 2 Farthings. | lll 
So at 54. 55. per Rod, 20 Feet comes to % s. 8 d. 1 


2 4. 


Example 3. 


If 1 have 5 l. 5s. for one Rod of Brickwork, | 
what muſt 1 have for 1 Foot ? || 


FA 1 
Multiply 05 \ | 
; + oy 20 Shillings i 
The Product is 1 ll 
k Add the 5 Shillings l 
It is Ios Shillings l | 
Which multiply by 12 Pence 1 
210 ll 
tos 
e, The Price of a Rod is Y 1260 Peet 
id x | * 


Which ſhould be multiplied by the Third Num- 
ber in the Queſtion (to wit) 1 Foot; but becauſe 
multiplying any Number by 1 doth not encreaſe it, 

Therefore divide 1260 d. by 212.25 Feet. 

220 T.PRAy 1:7 ; 7 
7655 
17 12880 f. | A215 
#2622929 (1 of a Penny, being more 
2722555 than 29. and not 3 4. 
27222 


27 2 
And the Quotient is 4 d. A of a Penny. 


Then to know the Value of the Fraction 342, 
arg 
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Multiply the Numerator 62 by 4 (the Numbce- 
of Farthings in one Penny) the Product is 248, 
which divide by the Denominator 100, and the 

uotient is 2 Farthings, and the Remainder 2, of 
a Farthing ; which Numerator 44, is leſs than hal! 
of the Denominator ro, and therefore leſs than 
half a Farthing, 0+ 2 2784 Tf 5s 


Example. 
The Numerator 62 of the Fraction 
-Multiply bß _ _ 4 Farthings 
OC. 2 bf Ne. 7 a 
The Product is 248, which divide 
by the Denominator ia en ofatcts; 


And the Quotient is 2 Far- ? 248 q 
things, and ſomething more. 1880 1733 
Thus the Rate of 1 Foot of Brickwork aſter th 
Rate of 5. 5 5. per Rod, is found to be Four- 
pence half- penny half Farthing; Which was 
ee G2) A 
The ſame Rule holds in Tyling, or Carpente 
Work, only changing the Number 272. 25. (the 
Feet in a Rod) and inſtead of it.uſe 100 (tlic 
Number of Feet in a Square.) 


CP 
>. 
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Ey meaſuring of Plains, i meant the finding . 
Area or Content of Superficial Figures, ſuch as ar: 
Quadrates, Triangles, Circles, &c. and as 
Line is made by. the Motion of a Point, fo like. 
ie Superficie is ade by the Motion of a Linc. 


* 


„N ;meaſuring of Plains, the firſt Eigurc cc 


e begin with (as being moſt caſy) is a 
Quadrate or Square, which is a Figure 


not equal or of one Length. 'Twoof which Sides be- 


ing oppoſite, are of one Length and Parallel; _ 5 
other 


E 
15 incloſed with four equal Sides, making 
1 four right Angles. Y; 
11,8 The next is an Oblong or long Square, which 
of: Figure having four right Angles, and four Sides, 


a. ret E a nd mth 
£6. ——. 2 2 — 
Wig 


8 r 


Book V. Of Superficial Plains. 267 
other two Sides being of another Length, are op- 
poſire and parallel. 

The meaſuring of theſe two kinds of Plains, you 
have been already ſhewn in the preceding Tract of 


Meaſuring (to wit, by multiplying the Length by 
the Breadth.) | | 1 5 


19 
9 
FE 
= 


P R OP. I. Eg. 1. | 


To meaſure (or find the Content of a Rhombus, 
being a Figure like a Quarry of Glaſs, having four | 
equal Sides ; and two Pair of equal Angles. '| 


Oppoſe the Rhombus ABCD in Eg. I. one Side | 
whereof is 5 Feet, and 4 Inches; take this for | 
your Length. 

Then for the Breadth take the neareſt Diſtance be- #1 
tween any two of the Sides, as ſuppoſe the Prick 1 
Line EF being 5 Feet, multiply theſe two, and the 
Product is 26 Feet, 8 Inches, which is the Arca or 
Content of the Rhombus A BCD. 


Otherwiſe thus, 


0 1 
a Draw the Diagonal Line AC, which divides the al 

e Rhombus into two Triangles; next draw the Per- | | 
g pendicular Line DB. e 
Then take the Diagonal Line AC for your L engt, | 

a and the half Length of the Perpendicular for your lf 
Breadth, and multiply them, and the Product is 'i1 


the Content, 


. See 1 


—— — II | — | NN 
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Sec the Examples caſt up both Ways. 


Feet. In. 


The Length of one Side AB (the other * | 
being each the ſame Length) is of hes 
The neareſt Diſtance (or EF) is 0 

| pa 
1 8 


Being caſt up the firſt Way, the Content is 26 5 


The Second Way. 


F. In. P 
The Length of the Diagonal Line AC is 9 2 © 
The half Length of the Perpendicular is 2 10 1 


18 4 
1 
8 
8 3 
1 
The ſame Content as before 26 8 


The multiplying of the Parts of Inches into thc 
Feet and Inches, you are taught in the foregoing 
Tract of Meaſuring of Glaziers Work. 


, PROP. 
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PROP. IL Eg. II. 


To meaſure (or find the Content of ) a TrapeZium, or 
four-ſided Figure, two ſides whereof are parallel. 


Oo, the Trapezium ABCD in Hg. II. whoſe 1 
longeſt Side A B is 9 Feet, 4 Inches 1; the Side 1 
parallel to it is DC, being / Feet, 2 Inches and & of 
an Inch ; the Breadth being taken the neareſt Way, is 
the prick Line whoſeLength is 6 Feet, and + of an Inch. 
Add the two parallel Sides together, whereof take [ 
half the Sum for your Length ; then take the neareſt 1 | 
Diſtance between thoſe two Sides that are neareſt 
together for your Breadth, and multiply them, the 
Product whereof is the Content. 


Example, 
F. In; P. 
The longeſt Side AB, is 94 706 
he ſhorteſt parallel Side DC, is 7 2 10 


Thoſe two being added, is 16 7 4 


——— — 


The mean Length being one half, is 8 3 8 
This being mult. by the neareſt Diſtance 6 © 3 


48 Sec. . | 
1 8 110 

8 f 

2 9 | 

| | 0 
5 2 
The Content required is 1 1 | 
| 


T 3 "TMX "I 
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Feet. In. 
The Length of one Side AB (the other * 
being each the ſame Len gth) is 3 
'The neareſt Diſtance (or BF) is © 
25 
8 


: 
: 
- 
G 
: . 
. 
4 
: 
1 
: 1 
115 
* 
4 : 
ne | 
48 © 
8 : 
4 1 
N þ 
x ö 
U i . 
$ 
b 4 
1 | 
: 
+ i FF 
Y 8 
MM 
4 1 
1 
© * 
J's 
4 "| 1 
= * 
* 2 5 
Fy 
* | 
[ 


nt... et. 
—y 
= 
5 


Tract of Meaſuring of Glaziers Work. 


TE 
N * + ye? 


— 2 — 
m 

— k * 
= * * * 


ö 


Sec the Examples caſt up both Ways. 


Being caſt up the firſt Way, the Content is 26 


The Second I ay. 


F. In. T 
The Length of the Diagonal Line AC is 9 2 © 
The half Length of the Perpendicular i 10 17 


18 4 
- A's 
1 8 
8 3 
1 
The ſame Content as before | 26 8 


The multiplying of the Parts of Inches into thc 
Feet and Inches, you are taught in the foregoing 


, PROP. 
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PROP. II. Eg. II. 


To meaſure (or find the Content of } a TrapeZium, or 
four-fided Figure, two ſides whereof are parallel. 


a * 
A BY 
= = * 1 — — 2 
— — * _ _ * 
A — we —- 


Uppoſe the Trapezium ABCD in g. II. whoſe tl 

longeſt Side A B is 9 Feet, 4 Inches :; the Side 
parallel to it is DC, being 7 Feet, 2 Inches and ? of 1 
an Inch; the Breadth being taken the neareſt Way, is 
the prick Line whoſe Length is 6 Feet, and + ofan Inch. 
Add the two parallel Sides together, whereof take 1 
half the Sum for your Length ; then take the neareſt 1 
Diſtance between thoſe two Sides that are neareſt 1 
together for your Breadth, and multiply them, the '1 
Product whereof is the Content. 


Example. 
| F. In. P. 
The longeſt Side AB, is 9 4 6 
e ſhorteſt parallel Side DC, is 7 2 10 


Thoſe two being added, is 16 7 


> 


The mean Length being one half, is 8 3 8 
This being mult. by theneareſt Diſtance 6 o 3 


4.8 Sec. 
1 6 
a *.. 
2 9 
2 
The Content required is 1% 1 


TI 3 The 
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The 11 beyond the Place of Parts of Inches is 4+ 
Parts of ++ Part of an Inch, or 44 Parts of an Inch, 
which is not conſiderable, except the Superficies that 
you meaſure be ſome rich or coſtly thing. 

Note, That I account, or ſuppoſe the Inch to be 
divided into 12 Parts, for two Reaſons : The firſt 
is, The more Parts it is divided into, the nearer to 
the 'Truth you may take the Length and Breadth of 
any Superficies or Solid, and likewiſe proceed th 
nearer to the true Content. 

The ſecond Reaſon is, Becauſe the Parts of Inche 
thus divided, haverhe ſame Proportion to the Inches, 
that the Inches have to the Feet, and by that means 
theſe Parts may be multiplied into the Feet and 
Inches; which according as the Inch is divided on ou: 
common Rulers into 8 Parts, thoſe Parts cannot L- 
multiplied into the Feet and Inches, but the Length, 
and likewiſe the Breadth of any Superficies muſt b: 
reduced into rhe leaſt Denomination, and then mu- 
tiplied each by other, which cauſeth a great deal 
Multiplication, and alſo of Diviſion, before you arri. 
at the Surperficial Area or Content, as you may fe 
in the preceding Tract at the beginning of Mca- 
ſuring of Glaziers Work, from Page 216, to Page 
219, where I have proved this Way of multiplying 
the Parts of Inches into the Feet and Inches to e 
true, both by Decimal Arithmetick, and alto ty 
reducing the Length and Breadth into the. leaſt De- 
nomination (to wit, Quarters of Inches.) 

And indeed (as Mr. Oughtred ſaith in his Circles of 
Proportion) the dividing of the Inches on the Rulers, 
into Halts, and Quarters, anc Half-quarters, is moſt |: - 
artificial; and 1 ſuppoſe was done before Decima 
Arithmetick was brought to light. Which if the Foo. 


WEIE 


19 ow — —— * „ * * a, 
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were divided into 10 Parts, (which may as well be 
called Inches, as now it is divided into 12 Parts) and 
each of thoſe Parts into 10 Parts, and the Length and | 
Breadth of Plains or Solids taken therewith, and ſet l 
down Decimally, and caſt up by Decimal Arithme- | 
tick; the Science of Meaſuring would be much 
eaſier than now it is, and ſave a great deal of | 
Labour. | . N | 
Note, That a four-fided Superficies which hath | 

none of the Sides parallel, likewiſe, every plain 1 
Figure of more Sides than four, being propoſed to 
be meaſured, muſt with Diagonal Lines be divided | 
into 'Triangles. 1 

| 

| 


And Note, That every ſuch Figure containeth ſo 
many Triangles as it hath Sides, abating two out of 
the Number (to wit, if the Figure to be divided into 1 
Triangles have ſix Sides, it will contain four Triangles, | 
if ſeven Sides, five Triangles) ; then theſe 'Triangles | 
are to be meaſured ſeverally, and their Contents being Jl 
added, gives the Content of the irregular Figure. | 


PROP. IN. Ez. III. | 


To meaſure any Triangle. Wo 


* 


the Baſe) by half the Perpendicular (which 
is a Line let fall Perpendicular from the Angle, 
oppoſite to the Baſe) and the Product is the Con- 
tent of the Triangle. 885 j 
Suppoſe a Triangle ABC in Fg. III. whoſe Baſe ſt 
AC is 7 Feet, the Side CB 6 Feet, and the Side BRK 
5 Feet, and the Perpendicular, which is the prick 
n Line, 


[tiply the longeſt Side (being uſually called | 
1 


— 
— 
— — 


8 3 
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Line 3Feet, 2Inches, the half whereofis 2 Feet, rInch ; 


Example. 
1 F. I. 
The Length of the Baſe is 7 0 
Half the Length of the Perpendicular is " "9 
The Content of the Triangle is 14 7 


Example. 
| I. 
, The whole Perpendicular is 14 2 
Being multiplied by half the Baſe 3 6 
12 6 
11 


— r — 


\ \ \ 


» 95 %.68 5 rw * 


which being multiplied by the Baſe Line j Feet, makes 
14 Feet, 7 Inches, for the Content of that Triangle. 


Otherwiſe thus : 


Multiply the whole Perpendicular by half the Baſc 


The Content (as before) is 14 5 


PROP. IV. Eg. IV. 


The Side of an FEquilateral Triangle being given, 20 
find the Perpendicular Arithmetically. 


ET the Side of the Triangle given be AC i: 
Fig. TV. whoſe Length is 8 Feet. 
Firſt ſquare the Side, then ſquare half the Bale, 

an 
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and ſubtract that from the Square of the Side, and 
the ſquare Root of the Remainder, is the Length 


of the Perpendicular. - 
Example. 

F. .F 
The given Side is A C 8 © 
Which to ſquare, multiply by 8 © 
Ihe Square of the Side AC is 64 0 
The whole Baſe is 8, the half whereof is 4 0 
Which to ſquare, multiply by 4 0 


he Square of half the Baſe is 16 © 


—— —— — 


Which ſubtract from 64 o 
The Square of the given Side 2 16 © 


and the Remainder is 48 0 


The Square Root whereof is 6 Fect, 11 Inches, 
and +2 Parts of an Inch Fere, being the Length of 
the Perpendicular required. 

t is ſuppoſed that the Reader hereof can extract 
Square and Cube Roots; if he cannot, he ma 
learn it in Mr. Hingate's Arithmetick, in hich 
Book they are plainly and briefly demonſtrated ; or 
hc may work by Logarithms. 


\ \ \ 
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PROP. v. Bg. IV. 


The Perpendicular and Side of an Equilateral Triangle 
being given, to find the Content of that Triangle. 


N the former Diagram, Fig. IV. the Perpendi- 
cular 6 Feet, 11 Inches ++ Fre, and the Side 
8 Feet being given, the Content is required. 
Multiply the whole of either, by half the other, 
and the Product is the Content required. 


Example. 


The whole Baſe or Side is 
The half of the Perpendicular is 


N 
co 


The Content of the Triangle is 27 8 8 Fer 


If you multiply the whole Perpendicular 6 Feet, 
11 Inches, by half the Side 4 Feet, it produceth the 
ſame as before (to wit) 27 Feet, 8 Inches, r# of an 
Inch almoſt, for Fere ſignifies almoſt or near. 


To find the Content of the ſame Equilateral Triangle, 
without knowing the Length of the Perpendicular. 


| Make it as 30 to the Square of one Side, ſo 13 to a 
fourth Number, which will be the Area requir d. 


Example. 
64 . | 8 
13 932 (27 2; the ſame as before. 
192 3230 


* PROP. 
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PROP. VI. Eg. v. 


The Perpendicular and Baſe of a right angled Tri. 
angle being given, the Content of that Triangle 
is required. I 


N Fig. V. the Perpendicular FG, being 12 Feet, 
and rhe Baſe CE 25 Feet, is given, and the 
Content required. | 
Multiply the whole of either by half the other, as 
12 Feet by 12 Feet, 6 Inches, or 25 Feet by 6, the 
product is 1 50 Feet, the Superficial Content required. 
Or multiply the whole by the whole, the Product 
is 300, whereof take half, it is 150 as before, 


Or thus, without the Perpendicular. 


Maltiply the two Sides 15 by 20, the Product is 
200, whereof take half for your Demand; or mul- 
ply half of one Side by the whole of the other Side, 
the Product is 1 50, as before, 

Theſe Rules hold good in thoſe right-angled Tri- 
angles, whoſe longeſt Side (or Baſe) being ſquared, 
the Product is as much as the Square of both the 
other Sides, 2s in Fig. V. the Square of CE is 625, 
the Square of CF is 225, and the Square of FE is 
400 ; which two laſt Squares being added, make 625, 
the Square of the Baſe ; ſo likewiſe, in a right-angled 
1riangle, whoſe Sides are 6 Feet, 8 Feet, and 10 
ect, it holds the fame Proportion; for the Square 
of 10, which is 100, is as much as the Square of 6, 
which is 36, and the Square of 8, which is 64, 
being added together. 


FROF. 
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PROP. VII. Eg. VI. 


The Perpendicular and Baſe of an Iſoſceles Triangle 
given, to find the Area or Superficial Content. 


N Fig. VI. add all the three Sides together, where- 

-of take half, then take the Difference of each Side 
from that half, and multipiy thoſe three Differences 
one by another, the Product whereof multiply by the 
half Sum of the three Sides, and the Square Root 
of that Product is the Superficial Content. 


Example. 


The 3 Sides being added, make 56, the half 
whereof is 28, then the Difference of the Side AB 
(being 20) from 28 is 8 ; the like Difference is be- 
tween the Side BC and 28, namely 8; and the 
Difference between the Side AC (being 16) and 25, 
is 12. Now theſe 3 Differences being multiplic 
one by another, namely, 8 by 8 is 64, and 64 b 
12, makes 768, which being multiplied by 28, 
half Sum of the 3 Sides, the Product is 21504. 
whereof the Square Root is 146 Feet, 7 Inches, 
8 Parts, and x} of a Part, or 146 Feet, 7 Inches, 
and x44 of an Inch. 2 2 | 
Which Rule is general for all right-lined Tri- 
angles whatſocver. | 


PROP. 
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PROP. VIII. Eg. VII. 


To find the Perpendicular of any Triangle Arith me- 
tically, the Sides being given. : 

N Fig. VII. let the Sides given be ED 6 Feet, 

1 DF 8 Feet, and FE 10 Feet, it is required to 
find the Perpendicular ? FT... OM AP 
Square the 3 Sides ſeverally, then add the 1 of 
ie Baſe (or longeſt Side) to the Square of one of 
he other two Sides, as to the Square of ED, from 
hence ſubtract the Square of the remaining Side, and 
om the Remainder take half, which divide by the 


Bae, the Quotient thereof being ſquared, deduct 


or ſubtract it from the Square of the ſhorteſt Side, 
and the Square Root of the Remainder is the Length 
of the Perpendicular. | *1T 


Example. 


The Square of ED is 36, the Square of DF is 64, 
and the Square of FE is 100 ; then the Square of the 
e too being added to the Square of ED 36, makes 
126, from whence the Square of D F being ſubtract- 
cd, which is 64, the Remainder is 72, whereof the half 
15 36, which being divided by the Baſe 10, produceth 
3 Feetp ; or 3 Feet, ) Inches, 2 Parts, and . ofa Part, 
tor che leſſer Segment of theBaſe EG; the Square of 
witch Segment is 12 Feet , or 12 Feet, 11 Inches 
and 6 Parts, and being ſubtracted from the Square of 
FE. 36, the Remainder is 23 Feet 3, or 23 Feet and & 
9% a Inch +, whoſe Square Root is 4 Feet, 9 9 

| an 


— — — IT — _ — — 
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and 7 Parts , is the Length of the Perpendicular 
DG required. But this being very troubleſome, | 
will give you a Table in the Appendix, which wil! 
ſhew the Length of ſeveral Perpendiculars. 


PROP. IX. Bg. VIII. 
The Side of a Pentagon being given, to find the Arca 
| or Content. 1 


IN Eg. VIII. let the given Side be x0, it is rc- 
J. quired to find the Area of that Pentagon. 

Deſcribe an Iſoſceles Triangle on any Side of. 
Pentagon, whoſe Top is the Centre of the Pentago, 
as ADB, whoſe Perpendicular being found is 6 Feet, 
10 Inches, and 5 Parts + of an Inch, divided into 12 
Parts, which being multiplied in half the Perimetry 
25, produces 171 Feet, 8 Inches, and 5 Parts, for 
the Area required: | 

This Rule is general in all kind of regular Pol. 
gons, of how many Sides ſoever, as well for their 
Superficial Content, as finding their Perpendicular. 

But berauſe it is troubleſome finding the Centre 
Geometrically, I will here ſhew how to find. 
Arithmetick. 

The Side of a Pentagon being given, to find the N. 
dius of a Circle inſcribed within that Pentagon. 

The Rule is this, As 182 to 125, ſo is the Side of 
the Pentagon, to the Semidiameter of a Circle in- 
ſcribed in it. 

| Example. 
The Side given is 10 Feet, what is the nearcit 


Diſtance from the Centre of the Pentagon to one 0! 
the Sides? 
| Muluphy 


\ \ \ 


ny 


Multiply and Divide according tothe Rule of Three, 
and you will find 6 Feet, 10 Inches, and 5 Parts . 


PROP. X. Fg. IX. 


The Diameter of a Circle being given, to find the 


Circumference thereof Arithmetically. 


H E Proportion of the Diameter to the Circum- 
ference was firſt found out by Archimedes, who 
brought the Length of the Perimeterofa Circle within 
the Limits of Numbers, very little differing from the 
Truth, demonſtrating the fame to be leſs than three 
Diameters and a ſeventh Part, but greater than three 
Diameters and £7 Parts of the Diameter, fo that ſup- 
poſing the Radius to conſiſt of 19000000 equal Parts, 
the Arch of a 9 will be between 15714285 
and 15504225 of the ſame Parts. But ſince Ludovicus 
an Cullen hath come yer nearer to the Truth, and pro- 
ounced from true Principles that the Arch of a Qua- 
drant (putting as before 10000000 for the Radius) 
differs not one whole Unite from the Numb. 1 5707963. 
But for our purpoſe we ſhal! make choice either of 
th: Proportion in whole Numbers by Archimedes, 
which is as 4 to 22, or of the Proportion which Me- 
ting hath given, which is as 113 to 355, ſo is the 
Diameter to the Periphery or Circumterence. 

Let the Diameter given be 14 Feet, in Hg. IX. 

it is required to find the Circumference thereof. 
Multiply the Diameter given (being 14.) by 22, 
the Product is 308, which divided by 7, bringeth 44 
at for the Circumference required; or multiply the 
Diameter by 3 5 the Product is 44, as before; but this 
makes the Circumference a ſmall Matter too great, 
as 
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* 
4 
4 

4 
| 


— S% — Cs 
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as yon may ſee if you multiply 14 by 355, the Pro- 
duct is 4970, which being divided by 113, the Quo 

tient is 43 and 11g the Remainder, which is 111 

Parts of an Unite (whether it be a Foot, or an 

Inch, or any other Meaſure) divided into 113 

Parts. 

If the Circumference be given, and the Diame- 
ter required, it appeareth by this Rule, that the 
Circumference 44 being multipily'd by , and the 
Product divided by 22, brings 14 the Diameter. 


PROP. XI. Fig. IX. 


Te Diameter and Circumference of a Circle being 
given, to find the Area or Superficial Contes. 
thereof Arithmetically divers ways. 


F ET the Diameter of the Circle be 14, as 
Hg. IX. and the Circumferetence thereof 3 
It is required to find the Superficial Content. 
- Multiply half the Diameter by half the Circum- 
ference, it ſhews the Content of any Circle. 

Thus the half Circumference is 22, which bein 
multiplied by the Semidiamcter y, the Product :5 
154, the Superficial Content required. 

Or multiply the whole Circumference 44, by th 
Semidiameter 7, the Product will be 308, wherc't 
take half, which is 154, as before. 

Or multiply the Square of the Diameter 196 by 
11, the Product will be 2156; which divide by 
14, brings 154, as before. 


PRO? 
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PROP. XII. Bg. IX. 


Having only the Diameter of a Circle given, to find 
the Content. Ut 


O 115 as 5 is to 22, ſo is the Square of the Semi- 
diameter to the Content of the Circle. 
Let the Diameter given be 14, as in Hg. IX. 
Then fay by the Rule of Three, if 7 give 22, 
what will 49 give? (which 49 is the Square of the 
Scmidiameter ;) multiply the third Number 49, 
the ſecond Number 22, the Product is 20058, whic 
divide by the firſt Number 7, and you have 154 
ſor the Content, as before. os 


PROP. XIII. Eg IX. 


Having the Circumference given, to find the Cyntent. 


HE Rule is at 88 (which is 4 times 22) is to 
7, ſo is the Square of the Circumference to 


the Content.” - | 
Example. 
L Let the Circumference be 44, the Square thereof 
i3 1936 3 then ſay by the Rule of Three, | 
/ If 88 give 7, what will 193 6 give? 


_ Multiply 1936 by 7 


— —— ʒF7— 


The Product is 13552 


U Which 


282 MEASURING Book V. 
Which divide by the firſt Number 88, and the 


Quotient is 154 Feet. 


43 
TER | 

435521 54 Feet, the Content of the Circle. 
" "" 8 


PROP. XIV. Fig. IX. 


15 be Content of a Cirele being given, to find . 
Diameter. | 


k T "HE Rule is as 22 to (4 times 7, which is) 28, {© 
= is the Content to the Square of the Diameter. 


Rau. 


Let the Content given be 154, and it is required 
to find the Diameter. 

If 22 give 28, what will 154 give? Multiply and 
Divide, and you will find 196, the Square Root 
whereof i is 14, the Diameter required. 


PR 0 P. V. Fig. IX. 


The Content of a Circle being given, to find 7: 
n 


HE Rule is, as 4 is to (4 times 22, which is) 
88, 1o is the Content to the Square of che 
Circumfer ence. 


L A 8 
- Kindle, - 
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Example. 


Let the Content given be 154, and the Circum- 

ference required to be found. W 
Then ſay, by the Rule of Three, 

If y give 88, what will 154 give? Multiply and 

divide, and you will find 1936, the Root whereof 

being 44, is the Circumference required. 


PROP. XVI Py. IX. 


The Content of a Circle being given, to find the Side 
of a Square, the Content of which Square ſhall be 
equal to the Content of the Circle. 


— 


Xtract the Square Root of the Content given „and 
that Root is the Side of the Square required. 


Example. 


Let the Content given be 154, the Square Root 
whereof is 12 Feet, 4 Inches x; Parts of an Inch, 


qual to the Content of the Circle given. 


T 


which is the Side of a Square, whoſe Content is 


' 
\ 
: 
8 
1 
| 
« 
"1 
| 
\ 
, 
: 
: 
: 


A 
LOT 3 _ — — — — 


z. „% 2 
ö 
2 
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. PROP. XVII 


tion in whole N umbers, thus : 


ter to the Content required. 


18 12 Feet, 3 inches; which being multiplied by: 


more than che true Content. 
tand up 9:7): G 


diameter to che Cent required. 


4348 Feet, 9 Inches ; which Product being divic 
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7 be Diameter KN any y Gen, being Prat to find the 
Sige of a Square, the Aft of he Sguure [hai 
be: equal to of fi res F the G # of. the give: 
Diameter. 5 Iten | 


T 


HIS Propoſition may be ſolved ſeveral W ays. 
as firſt according to Archimedes his Propor- 


As J is to 22, ſo is the 8 Square of the gemidiame 


Let the Diameter given be 7 Feet, the Semidi- 
meter will be 3 Feet, 6 Inches, the Square where 


Feet, the Product is 269 Feet, and 8 Inches,  whi-': 
divided by 7, makes 38 Feet, 6 Inches for the Co: - 
tent of the Circle, which Content is a imall Matt 


Secondly, e to Metius his * 


A 113 ta 35 55 i. is rthe here of the Sem 


> * 
» 


Example. 


The Square of the Semidiameter aforeſaid is 12Feet, 
3 Inches, which being multiplied by 35 5Feer. — 6 


LV 
al 


"4 
wy 
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by 113 Feet, makes 38 Feet, 5 Inches, 9 Parts, and 
of a Part, which Content is leſs than the Content 
produced from Archimedes s Proportion, by more than 


Parts of a Superficial Foot, and the greater the 


Diameter is, the more the Difference will be. 

Or thus, As 452 (Which is 4 times 113) is to 
355 : So is the Square of the Diameter to the Con- 
tent e, n Gs i 2 5 

Thirdly, It may be ſolved by Decimal Arithmetick,. 
thus; as 1 Foot to Feet 3. 1416, ſo is the Square of 
the Semidiameter to the Content required. 


Eammnple- 


Feet 3.1416 being multiplied by Feet 12.25, pro- 
duceth Feet 3848460, which.ſhould be divided by 
the firſt Number 1 ; but becauſe 1 doth neither increaſe 
any Number being multiplied by it, nor diminiſh any 
Number being divided by it, therefore we find the 
Content to be Feet 38.484600, which being reduced 
to Feet, Inches, and Parts, is 38 Feet, 5 Inches, 9 
Parts, 9 Seconds, and 4 Thirds. | 

Fourthly, It may be ſolved Decimally thus: 

As Feet 114. 591549 2isto 360 Fett, ſo is the Square 
of the Semidiameter to the Content required. 


Example. ; | 


360 Feet being multiplied by Feet 12.25, pro- 
duceth Feet 4410.00 which being divided by Feet 
114. 5915492, produceth Feet 38. 4.8451, which 
bing reduced, is 38 Peet, 5 Inches, 9 Parts, 
9 Seconds, and 2 Thirds; which is a ſmall Matter 
ic{s than the former Content. 1 

U 3 But 
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But perad venture the Reader hereof may not un- 
derſtand Decimal Arithmetick, I will therefore ex- 
hibit one Way more by Vulgar Arithmetick, for 
the ſolving of this Propoſition; which is this: 

Multiply the Diameter given, by 10 Feet, 7 Inches, 
7 Parts, 5 Seconds; and divide the Product by 12 
Feet, it produces the Side of a Square, which being 
multiplied by itſelf, is the Content of the Circle 
required. 

Which I look upon to be as quick a Way as by 
Decimals, eſpecially if the Diameter given conſiſts 
of Feet, Inches, Halfs, Quarters, c. and the So 
lution be required in the ſame, and cometh within 
a Trife as near the Truth. 

And here I ſhall a little inſiſt upon the multiplyinę 
the Fractional Parts of Inches into one another, for 
two Reaſons. 

Firſt, As being a Way very uſeful, and ſaves a great 
deal of Labour (to wit) of redicing the Integer: 
into the leaſt Denomination (or Fractional Parts) it 
being the uſual Way ſo to do, among thoſe who un- 
deritand not Decimal Arithmetick. 

Secondly, Becauſe hitherto I have had occaſio 
only to multiply Twelfths of Inches into Feet and 
Inches; and having occaſion now to multiply other 
_'Twelfths into thoſe 'Twelfths, and other 'T welic! + 
into theſe Twelfths, &c. which I name thus, 


Feet, Inches, Parts, Seconds, T birds, Fourths, &c. 


And here Note, that as a Foot contains 12 Inches 
Line meaſure, fo an Inch is ſuppoſed Coraccompt*-/ 
ro contain 12 Parts Line meaſure (although upon the 
Rulers the Inches are divided but into 8 Parts, or Joan 

Quart 
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arters) and each Part to contain 12 Seconds, and 
each Second to contain 12 Thirds, and each I hird 
to contain 12 Fourths, & c. And fo the Proportion 
might be continued, if there were occaſion, to 
Fifths, Sixths, Sc. | 

But according to ſuperficial Meaſure, a Foot 
contains 144 Inches, and an Inch 144 Parts, and a 
Part 144 Seconds, &c. 

Alſo obſerve, that each Place of Twelfths is di- 
ſtinguiſned by having a Letter put over it; thus, 
over the Feet write F, over Inches I, over Parts P, 
over Seconds S, over Thirds T, over Fourths 
Fo, Ec. as beneath. re 

And for the better underſtanding how to multi- 
ply the Fractions or Twelfths into one another, ob- 
ſerve the Rules in the following Table. | 


. Note, That Inches mult. into F. every r: of the Product is 
and any Number leis than 12 is Inches 
In. nult. into (or by) In. every 1: of the Prod, is 
and any Number of the Prod. leis than 12 are Parts 
3, Parts mult. into Feet, every 1: of the Prod. is 
and any Number under 12 are Parts. 
4. Parts multiplied into Inches, every 12 of the Prod. is 
and any Number of the Prod. under zz are Seconds 
Parts multiplied by Parts, every 12 of rhe Prod. is 
and any Number leſs than 12 are Thirds 
6. Seconds multiplied into Fe. every 12 of the Prod. is 1949] 
and any Number lefs than 1: are Seconds | 
7. Sec. mult. into Inches, every 12 of the Prod. is © I J 


| 


F. LP. S. F. F. 
| 


T 


O11 


6 | 
I | 


12 


in 


and any Number leſs than 12 are Thirds. | 
3, Sec; mult. into Parts, every 12 of the Prod. is | o| 0 
and any Number leſs than 12 are Fourths. | 
4. Sec, multiplied into Sec. every 12 of the Prod. is 
and any Number leſs than 12 are Fifchs. | 
©. Thi:ds multiplied into Feet, every 12 of the Prod, is clofoj 1 
and any Number leſs than 12 are Thirds. | 
: 1. Thirds multiplied into Inches, every t of the Prod. is {o 
and any Number leſs than 12 are Fourths. 
12. Thirds multiplied into Parts, every 12 of the Prod. is {© 
and any Numbergeſs than 12 are Fifths. . | 
© 


2. Feurths multiplied into Feet, every 12 of the Prod. is 
and any Number leſs than zz are Fourths. | 


V4 Farther 


— 
. 494 — — 


288 MEASURING Book V. 


Farther in Fractional Parts you need not proceed. 

Here Note, if the greateſt Denomination of the 
Dimenſion to be caſt up be Inches, and the Con- 
tent be required in ſuperficial Inches; then Parts mul- 
tiplied into Inches, every 12 of the Product is one 
Inch; and Seconds multiplied into Parts, every 12 
is one Part, c. 


Explanation of the T; able in 3 of 4, Examples. | 


Firſt, Suppoſe you. have 6 Parts to be multiplied 
into 7 Feet ; 

Say 6 times 7 is 42; then ask yourſelf how many 
times 12 is 42? and the Anſwer is 3 times, and 6 
remaining ; therefore according tothe 3d Rule of the 
preceding Table, ſer 3 in the Place of Inches, 
noted with the Letter I, and the 6 that remains. 
being leſs than 12, you muſt write in the Place 
of Parts, noted above the Dimenſion with the Let- 
ter P. 

Secondly, Suppoſe 8 Thirds to be multiplicd! into 
8 Inches, ſay 8 times 8 is 64, which contains 5 
twelves, and 4 remaining; therefore, according t© 
the 11th Rule, ſet 5 in the Place of Thirds, noted 
by T; and the 4 that remains, ſet in the Place or 
Column of Fourths, noted with Fo. 

Thirdly, Suppoſe you have 10 Seconds to be 
multiplied by 11 Parts, ſay ro times 11 is 110, 
which contains g times 12, and 2 remaining; then, 
according to the 8th Rule of the foregoing Table. 
ſet down 9 in the Place of Thirds, noted on the 
Top with T, and the 2 that remains let! in the Placc 
of Fourths noted by Fo, Ec. © 


Theſc 


— 
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Theſe being premiſed, I come now to ſolve the 
foregoing Prop. (to wit) the Diameter of a Circle 
being given, whoſe Length is 7 Feet, it is required 
to find a Square, whoſe Content ſhall be equa) to 
chat Circle. 

The Proportion is, as 12 Feet. is to 10 Feet 7 In- 
ches, 7 Parts, 5 Seconds; ſo is the Diameter to the 
Side of a Square, or the Square of the Diameter to 
the Content required. 1 2 

The Rule thus; Multiply the Diameter by 10 
Feet, 7 Inches, 7 Parts, 5 Seconds, and divide the 
Product by 12 Feet. The Quotient, together with 
the Remains, if there happen to be any, is che Side 
ba Square; which being multiplied in itſelf, is equal 
to the Content required. OST, 


o 
* 


Example. 


F. I. F. 8, T. 
e Length of the Diam. given is 7 o © i 0 © 
\V hich multiply by 5.0991. $1; 
The Prod. of 10 F. by 7 F. s o.. 
ihe Prod. of j Inches by 7 F. is 4 1 
Che Prod. of 7 Parts by 7 F. is 01 4 1 
he Prod. of 5 Sec. by 7 F. is o of 2/1 


— !.— 


The Total product is „ Js 3111 


— 


Which Product. according to the foregoing 
Rule, muſt be divided by 12. Therefore divide 
inc 74 Feet, by 12 Feet, thus, 8 


Inches 
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+ (2 Inches. 


7406 Feet. 
12 


And the 7 is 6 Feet, and 2 remains, which 
is 2 Inches, ſo the Side of the Square equal to the 
Circle, is 6 Feet, 2 Inches, 5 Parts, 3 Seconds, 11 
Thirds; for inſtead of dividing the 5 Inches, 3 
Parts, 11 Seconds (that belonged to the 74 Feet 

in the Total Product) by 12, only do thus; Re- 
move them one Place forwarder towards the Right 
Fand, it is the fame as if you had divided them by 
12 ; ſo then the 5 Inches will ſtand in the Place of 
Parts, and be 5 Parts, and the 3 Parts will be 3 
Seconds, and the 11 Seconds will be 11 Thirds; 
which obſerye as a general Rule in any Number to 
be divided after this manner. 


When you have divided the Feet by 12, if therc 
happen to be no Inches remaining, then ſet dow? 
your Feet under the Place of Feet, and put a Cypher 
in the Place of Inches, and then ſet your other 
Fractions next; as in this laſt Example, if there 
had been no Remainder beſides the Quotient, ther 
you mult have put o in the Place of Inches, ane 
then the 5 Inches which belonged to the 74 Fee! 
will be changed into 5 Parts, as if they had beer: 
divided by x2. And likewiſe the 3 Parts will be 

turned into 3 Seconds, Ec, 
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3 1 F. LP. S. T. Fo 
o that 74 Feet, 5 Inch. 3 Parts, 11 n ! 
Seconds, being divided by 12, 159 5 $18 | 
Which is the Side of a Square; KEN | 

which multiply by - 5 8281311 , 
The Prod. of 6 Feet by 6 Feet, is 36 
The Prod. of 2 Inch. by 6 Feet, is | x 
The ſame again is I 
The Prod. of 2 Inch. by 2 Inch. is | © 


| 


| 
| 
they 
| 


| 


| 


1 
L 


| 

The Prod. of 5 Parts by 6 Feet, is | 2466 | 
'The ſame again is 2 ; | 
The Prod. of 5 Parts by 2 Inch. is| olo o 
The ſame again is 10 | 
The Prod. of 5 Parts by 5 Parts, , | 2\ i | 
The Prod. of 3 Sec by 6 Feet, is | |x| 6] | 
The ſame again is | 181-6] -+.: 
The Prod. of 3 Scc. by 2 Inch. is 6! Þ 
The ſame again is 6 
The Prod. of 3 Sec. by 5 Parts, is | | 1 3 
The ſame again is 3 q 3 
The Prod. of 11 Thirdsby6F.is | | { | 5! 6 
ihe ſame again is 5 6 
The Prod. of 11 Thirds by 2 In. is} | | | 110 
Jhe ſame again is | | 110 

Farther you need not proceed, | 1 
the Value of the Products being! | | | | | 
inconfiderate. | | | | 

The Total Product is 38 59100 57| a 


- — 


Which is the Content required, and agrees with 
the Decimal way within Parts of an Inch. 

Although I have ſet the Product of each Multipli- 
-ation one under another, for Demonſtration ; yet 
ne ver- 


i 


292 MEASURING Book V. 


nevertheleſs when you are perfect i in caſting up, you 
may ſet the Products of 4 « or 3 nen cations in 
one level Line. 


Let a ſecond Example be, 


A Diameter given, whoſe Length is 42 Feet, 
and the'Content of that Circle is required. 

According to Archimedes his Proportion in-whole 
Numbers, working as is ſhewn before, the Content 
will be 1386 Feet. 
And according to Metius, in whole N umbers the 
Content will be found to be 138 $5 Feet and +52 of a 
Foot, which reduced, is 1385 Feet, 5 Inches, 3 
Parts, 8 Seconds. 

Let us try what the Content will be our Way. 


e 


. mu 
7 

The Prod. of 10 F. by 42 F. is 420 . | [| 
The Prod. of 7 Inch. by 42 Feet, is 24 6 | 
The Prod. of ) Parts by 42 Feet, i is 0/24 6 | 
The Prod. of 5 Sec. by 42 Feet, is | 


The Diameter is 
Which multiply by 


„ „„ 


4 


15% 


The Total Product is 446 7111160 | 


. —— ů — 


n 446 Feet, divide by Lid 


1 802 Inches. | 
446037 Feet. 
122 

E 


The 
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The Quotientis 37 Feet and 2 Inches, to which add 
the 7 Parts 1 x Seconds 6 Thirds, by changing their 
Places one Degree forwarder toward the Right Hand, 
(inſtead of dividing them by 12) and it will be 


F. 1 P. S. T. Fo. 
For the Side of the Square 7 21 7 7111 9 
Which to ſquare, multiply by 12 711 


— Cutrarnm— ———<——— 


The Prod. of 7 Feet by 37 is 259 

he Prod. of 30 F. by 37 F. is 111 | 

be Prod. 972 Inch. by 3) Fect is Y 7 

The fame again is 6] 

Phe Prod. of 2 Inch. by 2 Inch. is 

he Prod. of 7 P 7 Parts by 37 Feet, is 

The fame again is 21 

The Prod. of 7 Parts by 2 Inches. is 

he ſame again is 

he Prod. of y Parts by y Parts, is 

Ihe Prod. of 11 Sec. by 37 Feet, i 18 

the ſame again is 

The Prod. of 11 Sec. by 2 Inch. is 111 

. he ſame again is „ 4 10 
he Prod. of 1x Sec. by 7 Parts, is | : | 61 x 


1 he fame again is 
{he Prod. of 11 Sec. by 11 Sec. is 
ue Prod. of 6 Thir. by 37 Feet, is . 18 

The ſame again is | 

{he Prod. of 6 Thir. by 2 N is 

ne ſame again is 

The Prod. of 6 Thir. by 7 Parts, is 

be ſame again is LE 


69 TY a PORTER 


Which 
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chimedes's Proportion. 


1 


Which Content is four Parts more than the Con- 
tent, according to Metins's Proportion, but near 
four Parts leſs than the Content according to A 


|, 


And by the way, note, That a Circle of iq Feet Dia- 


meter, contains 4 times as much as a Circle that is 7 F. 


Diameter. The Rule is thus, the Diameter 5 is con 
tained in the Diameter 14 two times; now the Square 
of 2 is 4, therefore a Circle whoſe Diameter is 14, 
containsa Circle whoſe Diameter is 7 four times. 

LikewiſetheDiameterin the laſt Example being 42, 
contains the Diameter j fix times; for the Square of 
6 is 36, therefore a Circle whoſe Diameter is 42, 
contains 36 Circles of 7 Feet Diameter apiece. 

For if you multiply 38 Peet, 5 Inches, 9 Parts, 1c 
Seconds, + (being the Content of a Circle whoſe 
Diameter is 7) by 36, you will find it produce the 
Content of a Circle whoſe Diameter is 42. 


Example. 
| FEST. 
A Circlewhoſe Dia. is) F. the Con is 38| 5} 9110.6 
Which multiply by bw £4 
2281 ol ol 06 
1 
151273018 


* \ 


A Cir. whoſe Dia. is 42 F. contains _1385| 5| 7| 69 


Loet the Third Example be 
A Diameter whoſe Length is 38 Feet, 6 Inches, 
and an half and half a quarter, and it is required to 
find the Content of that Circle. 
The half Inch is 6 Parts, but the half quarter 


Part of an Inch, which muſt be reduced to I n 
: U us 3 


/ 


y a 
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thus; Multiply the Numerator of the Fraction (to 
be reduced) by 12, and divide the Product by the 
Denominator of the ſame, and the Quotient is the 
Numerator of a Fraction that hath 12 for his Deno- 
minator; and if any Number remain beſides the 

uotient, multiply that Remainder by 12, and 
divide the Product by 8, ſo long until you have no 
Remainder beſides the Quotient. 


Example. 


of an Inch is to be reduced; multiply the Nu- 
merator 1 by your new Denominator 12, it is ſtill 
12; divide it by the Denominator 8, the Quotient 
is I, and 4 remains; the 1 in the Quotient is 1 Part, 
which add to the + Inch or 6 Parts, and then it 
makes 7 Parts : Then multiply the Remainder 4 
by 12, the Product is 48; which divide by the 
Denominator 8, and the Quotient is 6 and no Re- 
mainder, which is 6 Seconds. So 3; of an Inch being 
reduced to 12ths, is 1 Far. 6 Sec. F. I. P. S. T. 
Nou I ſet down the Diameter thus 38 6 7] 60 
Which 1 multiply by 101 7 « 5 
380| 
5 3 


221 2 
| 5 


The Product is 4091111 3/0 
50 | Which 
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| Which og divide by I2. 
- FL b. 8 r. 
2301 In. The Side of the 8g. is 1 1 LE 

4% (34 F. Which um by” 1111103 


f. Es 2 


The Content requied is | 157 ain 111 80 6 6 10 


. This laſt Example could not be ſolved ſo near the 
i Truth by vulgar Arubhmeticł any other way, withou! 
reducing the 38 Feet, 6 Inches and half Inch into 
half Ern of Inches, Which 18 a long way about. 


. + 121.0. XVII. 


The Seperfcia Content of a Circle being given; 
find the Diameter. 


E'T the Content given (being found accord- 
ing to Archimedes's Proportion) be 4346 Fect 
6 Inches ; and the Diameter required. 
The Proportion is as 11 is to 14, ſo is the Content 
given, to the Square of the Diameter required. 


'The 


ä — — Cy - — - 
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The Rule thus, Multiply the Content given by 
14, the Product whereof divide by 11, and the 
Square Root of the Quotient is the Length of the 


Example. 


. Multiply the Content given, being 346 Feet 6 
Inches, by 14, the Product is 4851, which being 
divided by xa, the Quotient is 441 for the Square 
of the Diameter, the Roof whereof is 21, the 
Length of the Diameter requir d. 
Or thus, and more exact, As 555 to 452, ſo is 
the Content given, to the Square of the Dia- 
" meteters Naos af 20972 DG H1 
OA & 4 


4 


Multiply the Content given, being 346 Peet 6 
inches, by 452, the Product is 156618, which be- 
nz divided by 355 produces 441 Feet and yz 
ot a Foot, which, when reduced, is 441 Feet 2 
inches 1 Part, 6 Seconds, the Square Root where- 
of is 21 Feet 1 Inch 5 Parts 6 Seconds, the Dia- 
meter required. | 

To thoſe who underſtand Decimals, the Propor- 
ton for ſolving the 18th Propoſition is this, 

As 1.00000 is to 1.27324, 10 is the Content given 
© the Square of the Diameter. => 

Therefore if you multiply 1.241324 by the give 
Content, the Square Root of that Product will be 
the Diameter required. _ Bo x 


W 


„ „. 


R Rule is this: 


r 


298 MEASURING Book V. 
1K 6 f. 1 ;Ü 


The Diametor of a Circle being given ; to find the 


Side of a Square which may be inſcrib'd within 
that Circle. 


Square the Diameter, then 
take one half of the Product, then find the 
Root of that Product, it will be: the Side of tht 
Square deſired. TT” 
| Example. 


oo 


Let the Diameter given be 28 Feet 3 Inche-. 


the Square whereof is 798 Feet 9 Parts, the Halt 
whereof is 399 Feet 4 Parts and 6 Seconds; th- 
Square Root whereof is 19 Feet 11 Inches 8 Part: 
5 Seconds +, for the Length of the Side of the 
Square required. 0 | 
Decimally thus, As 1.000000 is to 1407106, ſo 
the Diameter to the Side required. 
Therefore if you multiply the ſaid .407 106 by 
Diameter given, the Product will be the Side of th: 
{crib'd Square requir'd.; for, as you read before, 
if you ſhould divide the Product by 1.000000, i: 
will {till be the ſame. 


PROP. XX. Pg. x. 


De Diameter aud Arch-Line of a Semi-circle bei. 
given; to find the Area thereof, . 


ET ABC in Fg. X. be a Semi-circle giver, 

4; whoſe Diameter is AC, and the Arch-Linc 
ABC, it is required to find the Area of cha 
Semi- eircle. wits 


. 


\ \ 


——— ——ů —ů 
©. = - 
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Multiply half the Arch-Line 11 by the Semidia- 
meter 7, the Product will be »7 for the Area 
required. | | 


PROP. XXL RX 


The Semidiameter and Avch-Line of a Sector of 4 
Circle being given ; to find the Area. 


H Hg. X. let BCD be the Sector of a Circle, 
whoſe Semidiameter is DC, or DB, and the 
Arch-Line BC, and it is required to find the 
Area. | 

Multiply. the Semidiameter 7, by half the Arch- 
Line BC 5 Feet 6 Inches, the Product is 38 Feet 
6 Inches for the Area required. 


PROP. XXII. Rg. x. 


Auy Segment or part of a Circle being given, to Aud 


the Content. 


N Fig. X. let AF BE be the Segment of a Cir- 
cle, the Content whereof is required. 
Firſt find out the Centre of the Arch-Line AF 
(by the 21ſt Prop. of the 2oth Page of Geo- 
metry) then draw the Lines D A and DB, and 
caſt up the whole Figure AFBD, as in the laſt 
Prop. which will be 38 Feet 6 Inches, then find the 
ſuperficial Content of the Triangle ABD, which is 
24 Feet 5 Inches 9 Parts, and deduct the ſame out 
the whole Content 38 Feet 6 Inches; the Re- 
mains is 14 Feet and 3 Parts, for the Content of 
the given Segment, which was required. 
N's * By 


— 


* 


„„ 


—— ———ů 
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By this Rule (obſerved with Diſcretion) may all 
manner of Segments or -Parts of a Circle, whether 


greater or leſs than a Semi-circle, be eaſily mea- 
ſured. 


PROP. XXIII. Eg. X. 


Ti find the Diameter of a Circle, by having one Part 
of the Diameter given, alſo having the Length 
of the Chord croſſing the Diameter in the given 
Port. g 


N Fig. X. let FE be the Part of the Diameter 

given, alſo let AB be the given Chord which 
cuts off the given Part of the Diameter; it is re- 
quired to find the whole Diameter Arithmeti- 
cally. e ach N 

FE the Part of the Diameter given, is 2 Feet 
and +5 of an Inch, AB the Chord interſecting it is 
9 Feet 10 Inches 42% of an Inch. 

The Rule is thus: Square one half of the Chord, 
and divide the Product by the Part of the Diame- 
ter given, which Quotient being added to the {aid 
Part, is the Length of the Diameter required. 


Example. 


The whole Chord AB is 9 Feet Io Inches 1 
Parts, the Half whereof is 4 Feet 11 Inches 5 Parts. 


the Square of which is 24 Feet 6 Inches 2 Parts and 


4 zds, which being divided by 2 Feet 1 Parts the 
Part of the Diameter given / the Quotient is 11 Feet 
11 Inches 8 Parts, to which 2 Feet 7 Parts being 
added, make 14 Peet for the Length of the Dia- 
meter required, © © | 
PROP. 
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PROP. XXIV. Fg. x. 


Any Segment of a Circle being given, whoſe Chord- 
Line doth” not exceed the Chord of the Quadrant 
of the ſame Circle; to find the Content without 
finding the Diameter, and without deſcribing any 
more of the Circumference. | 


Lthongh, by the precedent Prop. XXII. any 
Segment of a Circle may. be meaſured ; yer 
becauſe the finding of the Center, and meaturing 
of the Sector, and then meaſuring the I riangle and 
ſubtracting it from the Sector, requires a great 
deal of Trouble and Time; 1 will here ſhew how 
to do it with leſs Trouble, and very near the Truth, 
in {mall Segments. | 
Let the Segment given be the ſame (whoſe Con- 
tent was found by 22 Prop.) in Fig. X. whoſe Chord- 
Line AB is 9 Feet to Inches and 9 Parts, and the 
Part of the Diameter FE (cut off by the Chord 
Line, is 2 Feet 7 Parts and 6 Seconds; the Content 
of which Segment AF BE is required. 455 
ſote, If the verſed Sine, viz. the Line F E be 
not given, you mult divide the Chord AB in the 
Middle, and from that middle Point, as at E, raiſe 
2 Perpendicular to the Arch-Line. | 
Then take the whole Length of the Chord A EB, 
and two Thirds of the Length of the Line F E, 
to which two Thirds add 7 Parts, then multiply 
'!10ſe two Lengths, and the Product gives you the 
Content, 


X 3 Example. 


the Product is 34 Feet 11 Inches 6 Parts for the 
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£ wamnple. 


992 


The verſed Sine FE is 2 Feet 7 Parts 6 Seconds, 
two third Parts whereof is 1 Foot 4 Inches 5 Parts, 
to which 7 Parts being added, makes it 1 Foot 5 In- 
ches; which multiply'd by the Chord A B, (name- 
ly) 9 Feet 10 Inches 9 Parts, produces 14 Feet and 
2 Parts for the Content, which is 1 Part leſs than 
the Content found by the 22 Prop. 


: Another Example. 
In Hg. XI the Semi-diameter is 14 Feet, and the 


Content of the Quadrant ABCD will be found by 
the former Rules, according to Metius's Proportion. 


to he 153 Feet 11 Inches 1 Part 6 Seconds. 


Now it is required to find the Content of the 
Segment ABCE. 
Buy ſubtracting the Content of the Triangle ACD, 
which is 98 Feet 4 Parts and 5 Seconds, from th. 
Content of the Quadrant which is as above, there 
remains 55 Feet To Inches 9 Parts for the Conten 
of the Segment ABC E. 

Let us fee what the other Way will produce. 

The Length or Part of the Diameter BE is 4 
Feet 1 Inch 2 Parts, two third Parts whereof is - 
Feet 8 Inches 9 Parts 4 Seconds, to which add 
Parts, and it makes 2 Feet 9 Inches 4 Parts 4 Sc- 
conds ; which being muitiplied by the Chord-Lin- 
AC, whoſe Length is 19 Feet 9 Inches 7 Parts. 


Content of the Segment. 
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4 Third Examupl 6. 


Let the Content of the two little Segments, AB, 
BC, in Fig. XI, be require t. 

The Line FG is 1 Foot, two third Parts where- 
of is 8 Inches, to which 7 Parts being added, makes 
it 8 Inches 7. Parts, which being multiplied by 10 
Feet 10 Inches, the Length of the Chord-Line A B 
produces 7 Feet 8 Inches 11 Parts, for the Content 
of the Segment AFBG, the other Segment BC 
being equal to this, add ) Feet 8 Inches 11 Parts to 
the Content of the firſt, and the Product is 15 Feet. 
5 Inches 10 Parts for the Content of both the little 
Segments. . 

The Triangle ABC E, whoſe Content is 40 Feet, 
Inches 5 Parts, being deducted from the Content 
of the Segment ABCE, which is 55 Feet 10 Inches 
9 Parts, there remains 15 Feet 4 Inches 4 Parts, 
tor the Content of the two little Segments; which 
is half an Inch leſs than was found before. 


PROP. XXV. Fig. XII 


An irregular Plat or Figure being given; to find the 
| Area or Content theregp. | 


1 abedefghi in Hg. XII. be an irre- 
gular Plat, whoſe ſuperficial Content is re- 
quired, | 

Reduce the ſame into as many Trapezia's as it 
will contain, at firſt the 'Trapezium a bed; Se- 
condly, ade f; Thirdly, a f g, i, and there re- 
mains the Triangle, i g h. In which three Tra- 
vezia's, draw the Diagonals b d, d f, and fi, which 

. X 4 ſhall 


„% 


* — -- 2 = 5 
e 
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ſhall be as common Baſes to each Triangle on either 
side; on which Baſes let fall the Perpendiculars 
from the ſeveral Angles at a, c, e, and g; then in 
k every Trapezium take the Length of the Baſe by 
itſelf, and the Length of the two Perpendiculars 
4 thereon falling, joined together, in one Number by 
j itſelf ;' then multiply one half of the one in the 
3 whole of the other, and the Product is the Area of 
| that Trapezium, which reſerve by itſelf, and work- 
| ing in like fort with the reſt ; and laſtly, the Tri- 
ik angle i, g, h: Collect all their Products together, 
jt which ſhall ſhew the Content required. fr 


„ e „ 


5 5 "es 
TRUE AXVL 

{ 0 find the Superficial Content of any Oval. 
| 


Ake both the Diameters, and multiply them 

one into another; then extract the Square Root 
of that Product, and that Root will be the Diame- 
[| ter of a Circle, whoſe Content will be equal to the 

4 Content of the Oval. For the Area of a Circle is 
{ 


to the Area of an Ellipſis, as the Square of the 
Diameter of that Circle is to the rectangled Figure 
f of the tranſverſe and conjugate Diameters of the 
1 Ellipſis by the 6th of Arebimedes's Conoides and 


| Spheroides. 

'K Example. 

ö Let Hg. XIII. be an Oval, whoſe longeſt Dia 
. meter is 10 Feet, and the ſhorteſt Diameter is 6 
ll Feer, and tbe Content required, hs 
Fg Bi | Mouliphy 


£6" ＋ 5 „ 31 
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Multiply the Length to by the Breadth 6, the Pro- 
duct is 60, the ſquare Root whereof is 7 Feet 8 In- 
ches 11 Parts 5 Seconds, which is the Length of the 
Diameter, the Content of whoſe Circle is equal to the 
Content of the Oval ; then multiply the Diameter 
by 10 Feet q Inches ) Parts 5 Seconds (as you were 
ſhewn at the th Example of Prop. XVII. of this) 
and the Product is 82 Feet 4 Inches 6 Parts 3 Se- 
conds, which divide by 12, it produces 6 Feet 10 
Inches 4 Parts 6 Seconds 3 Thirds, which being 
multiplied by it felf (viz. ſquared) the Product is 
47 Feet x Inch 5 Parts 11 Seconds, the Content of 
the Oval required. 


See the whole Work. 25 IE: Þ.6, T. 
he Length of the Oval Iolo 9 ol © 
he Breadth of the Oval 6 Jo] of ol o 


— — — 


a ; — 
Being multiplied, the Product is Solo] of ol of 


—U—  — 


The Square Root whereof is .. , lied 5 | 
\Vhich being the M. Diam. mult. by 1oi7] yi 5 


704 
o 


411 


— oe 
Gu 
— — OST, 
— 
— —— 


E. 
S 


The Product is 82ʃ4 6] 31 2] 


— nn — 


8 
6 
2 
I 
4 
4 
2 


2 
11 


Which 


——_ 
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Which Product divide by 22, 
wh Ns F. IR. Sr. 


i} (I Inch. And it is a0 603 
1 2 © Which multiply by 611014 6/3] 
| 82 (6 Feet AND DAL 
> AS, 36 804 14 
X 75 | 8. 
5 | | ; | 31 213] 42 
| | 3] 313} 
| * 542 
| 116 
| [| 
1 

1 The Content of the Oval is 471 115111 


In Decimals thus: Multiply the Length of th- 
Oval by the Breadth, and divide the Product b. 
1. 324 Foot, it gives the Content. 


PROP. XXVII. Rg. XIV. 


20 find the Superficial Content of a Cylinder, 
Diameter being given. 


Ote, That a Cylinder is a ſolid Body, whi-': 
may well be repreſented by a Roll either 
4 Timber or Stone, ſuch as are uſed in Gardens 1 
1 the rolling of Walks. 


0 The Proportion is, As 7 to 22, or As 113 
| | 355; $ is the Diameter and Length of the Sid: 
fl: multiplied one by the other, To the ſuperficial Co 
"if tent of the Outſide of the Cylinder, "beſides the tu 
1 Baſes or Ends ö Coat | 
The 


Length or Side; then 
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The Rule thus: Multiphe the Diameter by the 


tiply that Product by 
355, the Product whereof divide by 113, and it 


zives you the Content of the round Superficies. 
Let Fig. XIV. be a Cylinder, whoſe Diameter is 


4 Feet, and the Side or Length 10 Feet, and the 
Content required. 


Firſt, Multiply the Diameter 4 by the Length 


10, the Product is 4; which multiply by 3.55, and 


the Product is 14200; which divide by 113, and 
the Quotient 125 Feet, and 15 remaining, which 
is „of a Foot; and being reduced, is 125 F. JJ. 
11 P. 6 S. for the Content required. 

And if you had wrought after the Proportion of 
to 22, the Content would have been 125 F. 


8 I. P. fere, which is a ſmall matter more than 


the former. 
if you have the Circumference and Length of a 
Cylinder given, and the Content required ; 
Multiply the Circumference by the Length, and 
the Product is the ſuperficial Content. | 


Example. 


Let the Circumference and Length of the Cylin- 
der, Fig. XIV. be given, and the Content re- 
quired, : | | 

Multiply the Circumference 12 F. 6 I 9 P. 7. 8 


4 


by the Length 10 F. and the Product is 125 F. 7 L 
11 P, for the Content required. 


If you. are minded to add the ſuperficial Content 
of the two Baſes or Ends of the Cylinder, you will 
find the Content of them as you are ſhewn before 
in meaſuring of Circles, 


o ' i b * * n Rn 


p R OP. 
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al. ne PROP. XXVII. \ Fig. XV. 
| i * 14,06 find the Superficial Content of a Cone. 


Cone is a Body which hath a Circle for it. 

Baſe, from whence it diminiſherh equally 

(like a round Spire of a Steeple): till it end in 
Point. 

Let Fig, XV. be a Cone, the tern ende of 
whoſe Bale is 24 F. and the Length of the Side 10 F 
and the Content required. 

FE - If you require 'the Content of the whole Conc, 
1 that is to ſay, the Content of the Baſe, as wel! : 
1 the Content of the Outſide; then multiply the whole 


4 Side by half the Compaſs or Periphery of the Balc 
4 and to the Product add the Content of the Plain ot 
| Example. 


The whole chrsmuſerebce of the Baſe being 24 F 
the half thereof is 12 F. which bein mulriplied by 
the Length 10 F. produces 120 F. for the Content 

of the Outſide, beſide the Baſe: Then by the 1310 
Prop. of this, find the Content of the Circle whoic 
Circumference is 24, and add it to the former Con. 

1 tent, and the Product is the ſuperficial Content 

the Cone, together with its Baſe. 


_— ” 
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Example. 
| s. 
The Cont. of the Cone without che Baſe i is 1200000 
5 The Content of the Baſe is 440909 9.9 
| The Content of the Cone, together with) 16 f 0 
its Bat, is 1165 165091995 


PRO? 
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PROP. XXIX. Fg. ** 
7⁰ Fud the Sela Content of a Pyramid. 


8 2 Cone hath a Sed Baſe, and diminifherh 

{ equally till it end in a Point; ſo a Pyramid 
hath an angular Baſe of 3, 4, 3, 6, or any Number 
of Sides, and diminiſheth to a Point at the Top. 

Let Fig. XN be a Pyramid, - whoſe Baſe js 
$quare, whoſe Side is 5 Feet, and the Length Hom 
de Baſe to the Top 10 Feet, and the ſuperficial 
Content required. | 

Add the four Sides of the Baſe together, of which 
Produtt take half; then multiply that half by the 
dide or * | 


AAR 


One Side 8 Feet, the four Sides added 
make 20 Feet, the Half whereof is 10 Feet ; which 
multiplied by 10 Feet the Length, produces oo 
Feet for the ſuperficial Content, beſides the Baſe: 
H you are minded to add the Content of the Baſe 


tor, which is 5 times 5 Feet, or 25 Feet, then the 


ſu verficial Content of the Pyramid, together with 
he 1 will be 125 Feet. 

Likewiſe, if the Baſe be Triangular, you muſt 
add the three Sides of the Baſe together, and take 
Hf of the Product, which multiplied by the Length, 
ges you the Content: Then if you would add the 
Content of the Baſe to the Content of the Outſide, 
neafure it as you gre ſhewn before in meaſuring of 
Triangles. 


Alſo 
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Alſo if the Baſe be a Pentagon, take half thc 
Product of the ſive e of the Baſe (being added 
together) and multi ply it by the 2 and the 
Product gives you the Content: If you are minded 
to add 1 Baſc, find the Content, as you are ſhew! 

at ** IX. of this. 


P ROP. XXX. 
| 7 o find the Superficial Content of 4 Globe or Spbere. 


Miz ly the Diameter or Axis by the " 
ference, and the Product will * the ſupcr- 
ficial Content of the round Body or Globe. 


Example. 


Let the Diameter be 14 Feet, the Circumfere 
will be 44 fere, which being multiplied one by che 
other, the Product is 616 Feet for che Content of 
the Superficies of the Globe. 


Or find the Content of the Circle that hath the 
ſame Diameter as the Globe, and multiply th. 
Content by 4, and the Product is the 10 uperficial 
Content required. 


Example. 


A Circle whoſe Diameter is 14, the b is 
154, which multiplied by 4, the Product is 6:6, 
as before, 


Pp R OY 


2 Ch ri 
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4 


1 


PRO P. XXXI. Fig. XII 


find the Superficial Content of a Fragment, or Pare 
of 4 Globe. | 


H E Superficie of any Fragment, or Portion of 
1 a Globe, is to the Superficie of the remaining 


portion, as the Portion ot the Axis or Diameter cut 


off, is to the remaining Portion of the tame. 
Example. 


Let there be in Fig. XVII. a Portion of a Globe 
given ABC, whoſe Part (or Segment) of the Axis 
(or Diameter) is 5 Feet, and the whole Diameter 
14 Feet, and the ſuperficial Content of the Circular 


Part is required. 


Say, by the Rule cf Three, If 14 give 616, what 
will 5 give? Multiply 616 by 5, the Product is 
3080 ; which divide by 14, and you have 220 Feet 
tor the ſuperficial Content of the Segment, or Part 
of the Globe. 


1 ſhall now conclude the Meaſuring of Plains, with 
ſome Direttions whereby to meaſure Land. 


Wherein Note, That 5 1 Yards, or 16 + Feet in 


Length, is called (according to Statute) a Pole or 


"ezcb ; and one Perch in Breadth, and 40 in Length, 


called a Rood; and 4 Perches in Breadth, and 40 


Length, is one Acre: So that an Acre contains 


i50 ſquare Perches, half an Acre 80 Perches, and 


quarter of an Acre, commonly called a Rood, 40 
crches. In 


F 
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the ſame as is ſhewn all along before, only alter. 


* * 


MEASURING Book V 
In meaſuring of Land, it is uſual to take the 


Loengths and Breadths with a Chain, the Length of 


which Chain ſome make to contain 4 Poles, (or 
Berches) as Mr. Gunter and others; and ſome mak 
it to contain 2 Poles, as Mr. Rathborn, and others. 
The Chain which I would adviſe is thus : 
Io contain 2 Perches (or 33 Feet) in Length, 
each of which Perches, divide into 12 equal Parts, or 
(as I may call them) Links, and each Link into 12 
_—_—— with little Wyers or Notches croſs-wiſc 
'Thu$ the Length of a Perch will be divided into 
144 Parts, gnd the whole Chain, conſiſting of 2 Per- 
ches, will contain 288 Parts; in the Middle of which 
Chain it will be convenient to have a pretty lar 


Ring, that ſo you may diſtinguiſh where one Perch 


ends, and the other begins : Alſo midway berween 
that large Ring and one end of the Chain hang a 
Curtain-Ring ; and likewiſe hang another Curtain- 
Ring midway between the other end and the laręc 
Ring: So the whole Chain will be divided into four 
equal Parts or half Perches by the three Rings. 

The Chain being thus divided, you have every 
whole Pole equal to 12 Links, or 144 Parts; every 
of a Pole equal to 9 Links, or 108 Parts; every half 
Pole equal to 6 Links, or 72 Parts: And laſtly, eve- 


ry quarter of a Pole equal to 3 Links, or 36 Parts. 


The Chain being divided after this manner, you 
have only three Denominations to ſet down, nan 


ly, Chains, Links, Parts, if you will meaſure i» 
near the Truth; but in moſt Menſurations you need 


proceed no farther than to Chains and Links, and 
then you have but two Denominations to ſet dow: 
Allo the Manner of caſting up the Dimenſions 


'$ 


„5 tn 
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| the two firſt Denominations, to wit, whereas you did 
ſet over the Dimenſions ' F. I. P. c. ſignifying Feety 


Acre, and the 84 that remains being Per- 
ches, divide by 40, the Number of Perches in a Rood, 


Inches, Parts ; fo in meaſuring of Land, you muſt 
ſet over the Dimenſions C. L. P. ſignifying Chains, 
Links, Parts: For as a Foot contains 12 Inches, 
and an Inch 12 Parts, Line-Meafure (or in Length) 
ſo likewiſe a Pole or Chain contains 12 Links, and 
one. Link 12 Parts. f 

You muſt remember to double the Number. of 
your Chains when you ſet them down, becauſe a 
Chain contains 2 Poles or Perches. Die a9 


» 


Suppoſe in Fig. V. CFEB to be a Piece of Land 


lying in form of a long Square, and the Length FE 
being meaſured with the Chain, to contain 8'Chains, 
6 Links, and 6 Parts; becauſe the dou- C.LP 


ble of 8 is 16, I ſet it down thus 1006 60 
Alſo the Breadth EB ſet thus, containing 14g j 
| 6414 ! | 
167 7 1 6 


Which 1 multiply as if they were Feet, » ' 1244 6 | 
Inches, and Parts > EA 


And the Product in ſquare Perches, is 2440410 10 


Which 244 Chains or Perches you muſt divide 

by 160 to bring them into Acres, as you read above, 

that an Acre contains 160 ſquare Poles or 

Perches. 3 * 
So you have 1 the Quotient, which is 1 70 


and you have the Quotient 2 Roods and (4 
4 Perches remaining. $402 
Thus the Content of * Piece of Land 4% _ 


513 
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is found to be 1 Acre, 2 Roods, 4 Perches, and 


the 4 Links which remain in the Multiplication is 


one t ird Part of a Perch. 
Again, 


Suppoſe Fig. VII. to be a Field incloſed with 
three Sides, like a Triangle EDP, and you requir« 
to know the Content thereof; | 

Let the Side ED be 120 Chains 'or Perches. 
the Side DF 160 Chains or Perches, and the Sid: 
FE. 200 Perches, and the Perpendicular DG 95 
Perches. | 

As you were ſhewn in meaſuring of Triangles, tak 
half the Baſe or Side EF, which is 100 Perches, and 
multiply it by the Perpendicular DG 9g Perches. 


Example. 
| AP. 
The Length of half the Baſe EF, is 9 of 
Which multiplied by the Perpendicular - 9 5lo'c 
4 
900 


The Product is, in ſquare Perches 9Soοο 


Which being divided by 160, produces 59 Acres, 
(6 1 Rood and an half; (for if you divide 
15 (o 60 by 40, it is one and a half) which 
ges is the Content of that Triangular Pic 
C of Land. 
14 | | 


Example 
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Example. 


A ſquare Piece of Land being in Breadth 120 
Chains, 9 Links, 6 Parts; and in Length 125 Chains, 
6 Links, and 2 Parts, and the Content is required. 


255 I. N. 
The double of 120 is 240, ſet thus 2400 9 6 
The double of 125 is 250, ſet it thus 2 0 4 4 
12000 4 6 
480 [125 i 
12014 | 31 
187 6 
| 40] | 
The Product in Perches is 60321] Jlro 


Which divide by 160, and the Quotient is 35 
Acres, and 1 remaining, which is 1 Perch; to which 
add the 5 Links that are in the Pro- ẽ 
duct of the Multiplication, and the ## 
whole Content will be 397 Acres, +#232(1 
x Perch, and 7 Links, which is half £@32+( 377 
a Perch, and 1 Linx. A +&@99 | 

The 10 Parts being but of a ſmall +445 
Value, are ſeldom ſet down. 4 


* Foraſmuch as in ſome Countries they allow 18 Feet to 
bh the Pole or Perch, and in other Countries more, as 
8 20 24; and all allow 160 of their Perches to an 


Acre: It will be convenient here to ſhew bow to re- 


Example. 


duce one kind of Meaſure * anot her. 
| Fed 
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Example. 
Zuppoſe it were required to reduce 4 Acres 3 
Roods, and 4 m_ of Statute Meaſure (that! is, 
16 Feet and an Half to the Pole) into cuſtomar; 
Meaſure of 18 Feet to the Pole. | 

© Firſt, reduce your given Quantity, 4 Acres, 3 
Roods, and 4 Perches, into the leaſt Denomination 
to wit, Perches; by multiplying the 4 Acres, by 1 bo 
(the Number of Perches in one Acre) and the Produc! 
is 640 Perches in the 4 Acres: Then multiply the 
Rogds by 40 (the Number of Pe. ches in one Roo 
and the Product is 120 Perches in the 3 Rood: 
Laſtly, add the 640 Perches, and the 120 Perches, ali; 
the 4 Perches together, and the total Product is 7/4 
Perches, being contained in the given Numbc:, 
bg. 4 Acres, 3 Roods, and 4 Perches. 

Secondly, ſquare the two Poles or Perches, tha 
is to ſay, Wen each in itſelf: As firſt, 3 
Pole of 18 Feet by 18 Feet, and the Product is 2-4. 
Feet: Then multiply the Pole of 16 Feet and 
half, by 16 Feet and an half, and the Product 8272 
Feet al 3 Inches. 

"Thirdly, ſay by the Rule of Three: As 324 
(which is the Square of the 18 Feet Pole) is to 272 
Feet and 3 Inches Gvhich is the Square of the 16 ect 
and an half Pole) ſ is 764 Perches (the Number 
given) 10 a fourth Number required. 

Pirſt, multiply 74 by 272 Peet and 3 " Taches, 
and rhe Product is 207999, which dtwide by rhe 
firſt Number in the Queſtion, namely, 324, aid 
the Quotient is 641 F 2 ofa Fer which 
being abbreviate % of a Perch. 


 Fourthy. 
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9.42 
Fourthly, to reduce the Perches into Acres, divide 
them by 160 ſo 641 Perches being divided by cz 
you find 4 Acres and 1 Perch remaining. 
Thus you ſee; that 4 Acres; 3 Roods,and Perehes 
of Statute Meaſure, of 16 Feet and a to the 
Pole, being reduc' q, is 4 Acres, 1 Perch, and! of 


a Perch cuſtomary Meaſure of 18 Peet to the Pole. 


| An Example of the whole Work. 


The Quantity 1 is 4 Acres, 3 Roods, 4 Perches 
of Statute Meaſure, to be reduced to Cuſtomary 
Meaſure of 18 Feet | to the Pole or Perch. 


) Firſt reduce the Quantity given into mm leaſt 
5 Denomination, namely, Per che. 

4 Firſt reduce the 4 Acres. 

3 The Perches in 1 Acre is 160; being ank 


The Perches in 4. Acres is 640 


= Reduce the + 3 Roods. | 
2 The Perctivs | ins Rood is > 415: Mein NN 
: The 4 in 3 | Roods| is 120 4 
72 The third Number 4 { Kea the leaſt Decomaita- 
1 tion, namely, Perches, needs no reducing. 

Now add the Perches together, 640 
5 boese 120 
che TS : 


And youfiudrhe-Quan, given contains 164 Perches. 


3 The 
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The Quantity given being brought into Perches, 
the enſuing Work will be to find the Number of 
Superficial Feet that each Pole contains. 


And firſt the Pole of 18 Feet. 
Being ſquared, or multiplied by 18 
144 

| 18 

Contains, or the Product is 324 Feet. 
F. I. 
Secondly, The Pole of 1616 
Being ſquared, or multiplied by 1616 
Al 

168 

ß 
Contains, or the Product is 25213 


Thirdly, by the Rule of Three ſay, As 324 Fee! 
iy to 272 Feet 3 Inches, ſo is 764 Perches o 


Fourth Number required. F. I. 
Multiply the Second Number 27213] 

By the Third "64 

1088 

1632 

1904 
191 
The Product is 2073999] 


Whici: 
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Which divide by the firſt Number 324, and the 
7 is 641 Perches and 44: Parts of a Perch, 
which abbreviated is 33 Parts of a 
Perch, which is almoſt a Perch. (3 

Fourthly, Having now reduced 01 
the x. age of given Perches 1357365 
(namely, 764 of Statute Meaſure) 22299641 
to 641 Perches, and of a Perch 32444 
of Cuſtomary Meaſure of 18 Feet 322 
to the Pole or Perch; the next Work 3 
is to bring theſe Perches into Acres: 

Which to do, divide them by 160, and the Quotient 
(as you ſee in the Margin) is 4 Acres and 1 Perch; 
to which add the 7 of a Perch, and 
then you have 4 Acres 1 Perch and (1 Perch 

x5 of a Perch of Cuſtomary Mea- £#+(4 Acres. 
ſure (of 18 Feet to the Pole) con- +469 

tained in 4 Acres, 3 Roods, and 4. 

Perches of Statute Meaſure, of 16 Feet and an half 
to the Pole. 


A Second Example. 


Suppoſe, on the contrary, that 4 Acres, 1 Perch, 
and +; of a Perch of cuſtomary Meaſure of 18 Feet 
to the Pole, were required to be reduced into 
Statute Meaſure of 16 Feet and an half to the Pole, 

As in the laſt Example, Firit, reduce the given 
Quantiry into the leaſt Denomination, to wit, Feet ; 
for in this Example, the leaſt Denomination is Parts 
of a Perch, which are Feet. | 

Therefore firſt multiply the 4 Acres by 160, and 
the Product is 640, to which add the 1 Perch given, 


and it is 641 Perches. 


1 4 Secandly, 
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Secondly, to bring theſe Perches into Feet, you 
muſt multiply them by the Number of Feet contained 
in a Perch; which as yon found before in the laſt 
Example, by multiplying 18 by 18, the Product 
was 324: So then you. muſt multiply 641 Perches 
by 324 Feet, and the Product will be 205684 Feet: 
To which you muſt add the Fraction 35 whoſe 
Value you muſt find thus: 5 
Firſt multiply the Numerator 35 by the Number of 
Feet ina Perch, to wit, 324, and the Product is 11340, 
which divided by the Denominator 36, and the 
Quotient is 315 Feet, which is the Value of the 
Fraction 33, and muſt be added to the 205684 Feet 
and then the whole Number of Feet will be 207999. 
Thus you have the Quantity given reduced into 
the leaſt Denomination, namely, Feet. T 
And becauſe the Statute Pole 16 Feet and an half is 
a Fraction, and being ſquared, it produces a Fraction, 
and muſt be the firſt Number in the Queſtion, accord- 
ing to the Rule of 'Three, and by conſequence, the 
Diviſor of the Diviſion, which cannot be in Vulgar 
Arithmetick, to divide by an Integer, mix'd with 2 
Fraction, altho it may be done Decimally : We 
maſt therefore reduce the Feet into Inches, by mul 
tiplying 207999 by 12, the Product is 2495988 
Inches; likewiſe multiply 272 Feet by 12, and thc 
Product is 3264, to which add the 3 inches that be- 
long to the 272 Feet, and it is 3267 Inches. 
Ihen divide 249 5988 by 3265, the Number of In- 
ches in a Statute Perch, and the Quotient is 164. Per- 
#1 ches of Statute Meaſure, which divide by 160, and 
you have 4 Acres in the Quotient, and 124 Perchecs 
remaining; which 124 divide by 40, the Perches 
in a Rood, and you have 3 Roods and 4 Perches. 
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So that 4 Acres, x Perch, and , of a Perch of 
Cuſtomary Meaſure, - being reduced to Statute Mea- 
ſure, contains 4 Acres, 3 Roods, and 4. Perches, 
which was required to be done. | 

After the ſame Method may any .Cuſtomary 
Quantity whatſoever be reduced. 

I ſhall not need to mention any more Examples 
of Land that is circular, or irregular Plats, having 
already ſhewn how to find their Contents. 

Note, When you meaſure the Length or Breadth 
of a Field with your Chain, you muſt meaſure in a 
ſtrait Line as near as you can, otherwiſe you will 
make the Length longer than it is. 

I ſhall conclude the meaſuring of ſuperficial Plains 
with this Advice: 

If you intend to learn any thing that is herein con- 
tained, you muſt not only read, but likewiſeput Pen 
to Paper, and caſt up the Examples, and alſo other Ex- 
amples of your own propoſing, and with a little 
Uſe, mix:d with Diligence, you will ſoon attain to 
your Defire ; and you will find this Way of multi- 
plying Fractions into Integers very pleaſant and 
brief, in reſpect of the other Way in Vulgar Arith- 
metick, whereby the Integers muſt be reduced into 
the leaſt Denomination, which is 4 times more 
} abour than this Way. 


AM 


The End of the FlrrAH Book. 


M_E As 


. 
-} 
- 
7 


* 
* 
4 
+ 
L 


AS URING 


ME 


OF 


-2x 


SOLIDS 


The SIX TH BOOK. 


By VEN. MANDET 


— 
2 — 


Printed in the TEA M.DCC.XXVII 


* 
. 


* p ad 
#4, : 
* 1 . 3 
. C 
K 1 . 
k : Y 4 4 8 A 
"04 1 


OF 


_- — —— — 2 _—_ 28 I" —— En — PIRIE * 


——ͤ—— 2 — — We * 
- * — 4 


I Meaſuring of Solids, is meant the Mea- 

ſuring of Stone, Timber, digging 01 

Earth, and all ſolid Magnitude what 
o 

And as from the Motion of a Line is made 
Superficie; ſo likewiſe from the Motion of a Super- 
ficie, is made a Solid or Mathematical Body. 

And as a Superficie conſiſts of Length and. 
Breadth, ſo a Solid or Mathematical Body confi!- 
of Length, Breadth, and Depth (or Thickneſs.) 

There is no farther Progreſs ; for which Way 
ſoever a ſolid Body is moved, a. ſolid Magnitud 


— 
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| will be thereby deſcribed. 
ig In meaſuring of Solids, I ſhall. begin with th- 
„ Cube, it being moſt eaſy to meaſure. 
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A Cube is a Rectangular or Square Solid, that 
hath an equal Length, Breadth, and Depth, and 
is comprehended under fix equal Squares, and may 
ak be repreſented by a Dye, which is itſelf a little 

1 55 | $ 

And as in meaſuring of Plains, you only multiply 
the Breadth by the Length, for the gaining of the 
Content ; 

So in meaſuring of Solids, you mult firſt multiply 
the Breadth by the Length, for the gaining the Su- 
perficial Content ; and then multiply that ſuperficial 
Content by the Depth or 'Thickneſs of the ſolid 
Body, and the Product is the ſolid Content. 


Of Timber or Stone being ſquare and 
cual ſidod. 
PRO. I. Fig 1 
Fig. I. being a Cube 12 Inches in Length,” and 12 


. Inches in Breadth, and 12 Inobes in Depth; tobat 


is the ſolid Content thereof? 


FR P multiply 12 Inches the Length, by 12 
Inches the Breadth, and the Product is 144 


Inches for the ſuperficial Content; which multiplied 


by 12 Inches the Depth, produces 1728 Inches for 


che ſolid Content of that Cube. 


Exaindle. 
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Example. 


The Length ws 12 
The Breadth 5 


The ſuperficial Content is l 
Which multiply by the Depth 12 


And the ſolid Content required, is 1728 
Where by the Way, you may take Notice, That 
as a ſuperficial Foot contains 144 ſuperficial Inches, 
ſo likewiſe a cubical or ſolid Foot contains 1928 
cubical Inches, being produced as above. 
So that by a Foot of Timber or Stone, or any 
other ſolid Material, in whatſoever kind of Solid it 


be found, is underſtood a Cube containing 1728 


cubical Inches, and conſequently” half a Foot Solid 


contains $64, cubick Inches, and a quarter of a Foot 
contains 432 cubick Inches. : 


PROP. II. 


If the Side of a Cube of Timber or Stone be 4 Feet, 


2 Inc hes, what is the Content of that Cube? 


IRS find the Content of the Side, by multiplying 


4 Feet, 3 Inches by itlelf, that 1s, by 4 Feet, 4 
ches, 


# 
* 
4 
> 
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ches, it uces 19 Feet, 6 Inches, 1 Part for the 
ſu * NT Conner of the Side; which Product 
— ied len the faid 4 Feet, . Inches, produces 
86 Feet, 1 10 Parts, and 5 Seconds, for the 
Content Ho | 


Example. 


Ts Rn: F. I. P.S.T. 
The Side given is 4 3 95 | del 
Which multiply by irſelf | 
uy 
* 
1 80 
The Supe erficial . che Side is uh q Y 
3 


Which 9 by the Depth or * 4 


The ſolid Content required, is 86 Alfeld 
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Suppoſe in Fig. II. ABCD to be a ſtrait Piece 
Timber, terminated at both Ends by two equal 11117 
Squares , (which may be called the Baſes) :/: 
jo Joe) of which Piece BD js 3 Feet, 4 Incve:, 
aud F112 broader Side of the Baſe A B 1 Foot, 8 
Inches, and the narrower Side BC 1 Foot, 1 1). 
and oe Content of this Piece be required; 


8 


'TR. ST find the ſa he! Content of the Baſc 
or End, by- multiplying the broader Side 
1 Boot; 8 Inches, by | ares Side 1 Foot, 


od 8 


Inch, the Product is 1 Foot, 9 Inches, 8 Parts 


for the ſuperficial Content of the End; which I 
Foot, 9 Inches, 8 Parts, being multiplied by the 
Length 3 Feet, 4 Inches, produces 6 Feet, 2 Parr. 


8 Seconds, for the folid Content of that Piece of 
Timber. 2 ue % of 


„ „ ä 


Example. 
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Example. 


The broader Side of the Baſe AB, is 
The narrower Side BC, is 


Being multiplied, 


The ſupeficial Content of the Baſe is 
Which multiply by the Length AE 


; 


: 
n 


N 


34 
2 
3 


2 
The ſolid Content required, is 6/0{2.8 


— 


PR OP. IV. 


Suppoſe a Piece of Timber or Stoue, whoſe Length is 
3 Feet 4 Inches, be terminated at both Ends by two 
equal Quadrats (or Squares) the Side whereof 
19 1 Foot 7 Inches; what is the Content f ſuch 
Piece © 


TOIRS'T find the Content of one End or Baſe, 
by multiplying 1 Foot 7 Inches, by 1 Foot 

7 Inches, it produces 2 Feet 6 Inches, and 1 Part 
r the Content; then multiply the Content of the 
End by the Length 3 Feet 4 Inches, and it pro- 
duces 8 Feet, 4 Inches, 3 Parts, and 4 Seconds, 
ior the ſolid Content, , 
3 7, An 
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An Advertiſement. 


The uſual Way among many Men to meaſure 
Timber, whoſe Sides are unequal (although it be a 
falſe Way) is this: They uſually add the Breadth 
and Depth together, and take the half for the Side 
of a mean Square; and after they have found the 
Content of that mean Square, as they call it (falſe 
Square as I term it) they multiply it into (or by) 
the Length, and the Product they conclude is the 
Content of the Piece. 

Let us compare this falſe Way with the true Way, 

Suppoſe the Piece of Timber in the preceding 
Prop. III. whoſe Sides are unequal, to wit, one Side 
of the Baſe (or End) AB, is 1 Foot 8 Inches, and 
the other Side of the ſame Baſe (or End) BC, 
x Foot 1 Inch. | 


Example of the falſe Way. 


Firſt they add the two Sides together, namely. 
1 Foot 8 Inches, and 1 Foot 1 Inch, which make 
2 Feet 9 Inches, the half whereof is x Foot 4 Inche 
and 6 Parts, which they multiply by itſelf, name! 
1 Foot 4 Inches and 6 Parts, and the Product is 
Foot 10 Inches 8 Parts and 3 Seconds, which the, 


1 


alſo multiply by the Length 3 Feet 4 Inches, and the 
Product is 6 Feet, 3 Inches, 7 Parts, and 6 Second 
for the Content, which is more than the true Con 
rent by above a quarter of a Foot, and the more un- 
equal the two Sides are, the more falſe this Way 0! 
Meaſuring gives the Content. 
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Of Timber or Stone, conſiſting of 3, 35 Or 
more Sides. | 


PROP. v. NR. III 


Admit Fig. III. to be a ftrait Piece of Timber or 
Stone, whoſe Length A B is 30 Feet, to be ter- 
minated at both Ends with two equilateral Triangles, 
the Side whereof GF is 12 Feet ; the Content 
whereof is required. 


Take this as a general Rule for regular Polygons. 


UIRST meaſure all the Sides round about, 

or girt them with a Line; then take half that 
Length for one Sum or Breadth ; then find the 
Center H of the Baſe, which you may do by find- 
ing the Middle of the Baſe Line, as alſo of one 
Side; and from the Angles oppoſite to the Baſe 
ine and that Side, draw two Lines to the Middle 
of them, and where thoſe Lines interſe&, there is 
he Center of the Triangle, as in the Figure at H; 
then take the neareſt Diſtance from the Center 
4) one of the Sides for the other Sum or Depth; 
then multiply that Breadth and Depth one by the 
other, and the Product is the ſuperficial Content of 
the End or Baſe of the Piece, which Content mul- 
tiplied by the Length of the Piece, produces the 
Hlid Content, 


& 3 Example, 
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1 
The Girt of the 3 Sides is 36 Feet, the hal” 


\ whereof is 18 Feet, which multiply by the nearc! 


Space from the Center to one Side, which is 3 Feet. 
5 Inches, 6 Parts, 10 Seconds, and the Produtt + 
62 Feet, 4 Inches, and 3 Parts, for the Content 
of the Baſe or End of the Piece, which multi 
plied by the Length of the Piece 30 'Feet, produce: 
1870 Feet, Inches, and 6 Parts for the Content 
of the Piece. 


The Operation. 


| F. I. P. S. T. 
The 3 Sides being added, is 36 Feet, 
the half whereof is I 
Which multiply by the .. | j 5 
Space from the Sener, to wit, 3 3/5 . 0 
wok 15 


Ihe ſuperficial Content of the WE is is "4 4 CY 
Which multiply by the Length 1 . 


e | s 


— — — : —5«ↄ 


The ſolid Content of the whole 
Piece is 18700 BM 


emo uu n—— R—————_— 


Otherw!': 
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Otberuiſe thus: -* 


333 


Find the Perpendicular of the T riangle by the 
| ath Prop. of meaſuring of. Ant then multiply 


the Perpendicular by half the Bale, 


Py 


the Product 


whereof being multiplied into the Length, gives the 


folid Content. 


Example. 


The Perpendicular is © 056 757 
Which multiply by half the Baſe 


81 3 
* 


The Content of the End is 


Which multiply by the Lengtn 


N. 


The Content (as before) is 


1870 %) 


— — Ve SO. DA. A. oe 4 


PROP. 


2 


. 
} 
1 
13 
oy 
of 4 
F23 #3 
3. 
11 
. 
3 
| b 
0 
14 
it 
ij! 


| 
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PROP. VI RE IV. 


Admit Fig. IV. were 4 ſtrait Piece of Timber, ter- 
minated at both Ends with two equal Pentagons, 
whoſe Side AB js 12 Inches, and the neareſt Di- 
france from the Center C, to the Middle of the Side 
at D is 8 Inches, and "the Length E FE, 15 Feet. 
and the Content required. 


Example. 
v 4 F. I. P 
"HE 5 Sides added er is 5 den 
he alf an | Iſs]: | 
Which multiply by CD | ele | 
104 
= 
'The Content of the Baſe is SY; * 
Which multiply by the Length 15 
| — 
10 
The ſolid Content is 1 25 
on 
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Of ſquared Timber or Stone, being bigger at one End 
than at the other, in which Form ſome Timber Trees 
grow ; and being fell d, are ſo hewn, and brought 
to 4 Square. | | 


PROP. VIL Fi. v. 


Admit Fig. V. to be a ſtrait Piece of Timber or Stone, 
terminated at both Ends with two unequal Squares ; 
the Side of the greater Square (or End) AB, is 
1 Foot 8 Inches, and the Side of the leſſer Square 
{or Upper-end) EF, is 1 Foot 3 Inches, and the 
Length A E 20 Feet ; what is the Content? 


The Rule is this: 


t. IN D the Content of che lower End (ar 

greater Square) ABC. 2. Find the Con- 
tent of the upper End (or leſſer Square) EG DF. 
3. Multiply one Content by the other. 4. From 
that Product extract the Square Root. 5. Add 
this Square Root, and the whole Content of both 
the Baſes into one Sum. 6. Multiply this Sum by 
one Third Part of the Altitude (or Length) of 
the Piece, and tlie Product will be the ſolid Con- 
tent required. 


2. 4 Which 
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Which Rule is demonſtrated by Mr. Oughtred, for 
meaſuring a Segment of a Pyramid,'in Gb, i Prob. 
21. of his Clavis Mathematice. 


3 Example. 


Firſt, Find the ſuperficial Content of the lower 

End ABC, by multiplying 1 Foot 8 Inches, by 1 

Foot 8 Inches, it produces 2 Feet, 9 Inches, 4 Parts, 
for the ſuperficial Content of the lower End. 

Secondly, Find the Content of the upper End (or 
leſſer Square) EG D F, by multiplying 1 Foot + 
Inches, by 1 Foot 3 Inches, the Product whereof is 
1 Foot, 6 Inches, and 9 Parts, for the ſuperficial 
Coutent of the leſſer Square (or upper End.) 

Thirdly, Multiply one Content by the other, to 
wit, t Foot, 6 Inches, and 9 Parts, by 2 Fcet, 
9. Inches, and 4 Parts, and the Product is 4 Feet. 
& Inches, and x Part. 

Fourthly, Extract the Square Root of 4 Feet, 4 
Inches, and 1 Part, which Root is 2 Feet and 1 
Inch. N * 

Fifthly, Add dus Square Root and the Conten: 
of both the Baſes rogether, all three-in one Sum. 
and the Product is 6 Feet, 5 Inches, and 1 Part. 

Sixthly, Multiply the laſt Sum by a Third Par: 
of the Length, namely, 6 Feet 8 Inches, and the 
Product will be 42 Feet, 9 Inches, 10 Parts, and 
$ Seconds, for Is ſolid Content required. 
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The Operation. 


P. I. P. S 
The Side AB is 3 . oo; 
Which ſquare or multiply by itſelf 148 510 
| 4 T 
* 1 


The ſuperficial Cont. of the Jower End is 2091 4 41. 


Ine Side of the leſſer Square, or upper Zr | 
End, is dy i 13 
Which ſquare or multiply by iel 15 
139 

3 


The ſaperficial Cont of the upper End is 1 6| 5 
Which multiply by the Cont. of the lower 209 


The Product of one End multjplicd by 2 ls * 
the other is 4 ＋ * ＋ 


he Square Root whereof is 2 r| | 
o which add the Cont. of the lower End 2'9 
Allo add the Content of the upper End 115 5 | of. 


And the Product is 6's 
Which: MPTP by 14 Third of the Leng, 6B 55 
| | 36/3] 40 44 
2 6] 6 
be 41 
The ſolid Content required is 42 911008 
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An Advertiſement. 


The uſual Way which a great many Men uſe 
aneaſuring ſuch a Piece of Timber or Stone, is this, 
which is a falſe Way, and finds a Content leſs th 
the true Content. 


They take. the Sides of the Square about the 
Middle of the Picce, and this Square of the Middic 
of the Piece they ſuppoſe to be a mean Square 
tween the greater End and the leſſer End; then they 
multiply the Content of this Square by the Length 
of the Piece. 

Let us compare this falſe Way with the true W 
and ſee what Difference there will be between 
Content of the Piece found by the foregoing th 
Prop. and the Content of the ſame Piece found 
cording to the uſual (but falſe) Way. 


Example. 


The Side of the Square taken in the Middle 
the Piece is 1 Foot, 5 Inches, and 6 Parts, which 
multiplied by itſelf produces 2 Feet, 1 Inch, 
Parts, and 3 Seconds, for the Content of the mean 
Square, as they account it; which Content they 
multiply by the Length of the Piece 20 Feet, 2 4 
it produces 42 Feet, 6 Inches, and ; Parts, for the 
ſolid Content which is above a quarter of a ſoſid 
Foot leſs than the true Content found before; and 
the more the Tree (or Solid whatſoever) diminiſher!:, 
the more the Content, meaſured this falſe Way, 
will want of the true Content. 

Exam? 
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Example. 


Suppoſe a Piece of Timber, being the ſame Length 
20 Feet, were 1 Foot 8 Inches Square, at the lower 
(or greater) End, and 1 Foot Square at the upper 
Cor leſſer) End, and the Content required. 


Firſt, We will find it the true Way. 


| 3 

The Content of the greater End? N 

(whoſe Side is x F. 8 I.) is 5 mY + O 
The Content of the leſſer End (whoſe 3 | 

Side is 1 F.) is x of of of 
\Which being multiplied produces 2] of 4 
The Square Root whereof is 8 
To which add the Content of the FE 

greater End bo e 1 
Alſo add the Content of the leſſer End 1 o) © 


— — 2 — 


the Product is 5] 5 4] 
Which mult. by 4 Part of the Length 61 8 
30 3 
21 6. 2 5 
3 9 | 
EF 
Par anne ͤ*ð23 —— —— 


36| 3! 6| 8 


4 | 
2 


The true folid Content is 


ct. 


a 


Nov 
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Now let us ſee what the uſual (but falſe) Way 


will produce. 


F.I.P. 

The Side of the Square taken in the Middle is 1 Ip 
Which multiply by itſelf, namely, 1 86 i 

1 RN G 10 

he Content of the mean Square is 100 4 
Which r by ee ates * | 
e 130% 
The Content (the falle Way) is 2 ( _ 7 


—— 


Which ads is leſs than the true Content b. 
almoſt 3 of a ſolid Foot, which in meaſuring of : 
great Quantity of Taper-grown CAE! d be 
conſiderable. N 


Of Pyramids. 


A 3 is a Solid, e under plai:, 
surfaces, and from a I riangular, Quadrangular, 
any Multangular Baſe, diminiſheth equally leſs aud 
lefs, till it finiſh or end in a Point at Top; ſuch ar 
the Spires of ſome Steeples. 

Note, If a Pyramid be cut into two Segments 
Parts by a Plain parallel to the Baſe, one of tho! 
Segments or Parts will be a Pyramid (to wit, that 
which diminiſheth to a Point) and the other Seg- 
ment or Part will have two unequal Baſes, ſach a+ 
is Fig. V. The manner of finding its Content 
te at Prop. VII. 


PROY. 


wy 


—— neon Ns + > 
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PROP. VIII EZ VI. 


Admit Fig. VI. vere a Pyramid, whoſe Baſe is an 
Equilateral Triangle, and one Side of the Baſe 
AB is 1 Foot, and the Perpendicular of the Baſe 
CD 10 Inches, 4 Parts, 6 Seconds, and the Length 
of the Pyramid RS & Feet; what is the Content of 
this Pyramid f | 


The Rule for finding the Content, is this : 


VIA the Content of the Baſe by one Third 
L Part of the Height of the Pyramid, and the 
Product is the ſolid Content. (By Height is to be 
:nderſtood a Perpendicular Line, that falleth from 
the Top of the Pyramid, to the Middle or Center of 
the Baſe: You are not to underſtand by Height, 
the Length of the Slope-line on the Outſide K 8, 
{cr that is longer than the Altitude or Height.) And 
before we proceed any farther, it will be convenient to 
new how to find the Height of any Pyramid. 


How to find the Height of any Pyramid. 


Firſt, Square the Semidiameter of the Baſe. 

Secondly, Square the Length of che Pyramid, 
which is the Slope-line RS. 

Thirdly, Subtract the leſſer Square out of the 
Sreater. 

Fourthly, Find the Square Root of the Remain- 
cr, and that is the Height required. 


« a *4 7 * 
Ex AmTLE, 


* —_— 
- 
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Example. 


Firſt, The Semidiameter of the Baſe EF is 3 In- 
ches, 5 Parts, 7 Seconds, which being ſquared, is 
12 Inches (or 1 one of thoſe Inches whereof 12 
make a ſuperficial Foot.) 

Secondly, The Length of the Pyramid RS is 
Feet, which being ſquared is 64 Feet. 

Thirdly, The Tefler Square, 1 Inch being take» 
out of the greater Square 64 Feet, there remains 6: 
Feet and 11 Inches. | 

Fourthly, The Root of 63 Feet and 11 Incht 
being extracted, is 7 Feet, 11 Inches, 11 Parts 
which is the Height of the Pyramid required. 

And this Rule is general for the finding the Heigh: 
of any Pyramid, whether Triangular, Quadrangular, 
or Multangular, always remembring to find the 
Center of the Baſe, that ſo yon may have the Semi- 
diameter thereof; which Centers are found by dray- 
ing Lines from the Angles, to the Middle of t. 
Sides oppoſite to them. 


The Operation. 
1 1 . 

The Semidiameter of the Baſe / 
being E F, is $ z 5 1 0 
You muſt ſquare, that is, mult. by 31 S| A. 


21 1 


32 


The $qua. - of the Semidiameter is 1 ol of o 


6 — — 


The 
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I. . 
The Length of the Pyramid RS is 8] q* 0 1 


Which ſquare or — by itſelf 8 


And the Length being ſquared, is 64 o| o! o ol o| | 
Out of which ſubtract the Square 2 | , 
of the Semidiameter | 


I 


And there remains 6311] ol o 


The Square Root whereof (being | 
the Height) is $ 510171 + 


Thus having found the Height of the Pyramid, 


we will . in the next Place, to find the Con- 
tent of the Baſe. 


F. I. P. S. 
The Perpendicular C D is 22 4 6 
Which multiply by half the Baſe AC | 
rue Content of the Baſe is o| 5 24 4 
hich multiply by 3 of the Height 2 1/1111 
100 4f 110 
2111] 6 2 
11 21 2 
if 
719 
11417 


——B—B— P — 


ne ſolid Content of the Pyramid, is 1 1} 9111/6 


äU—U—U—U— ä — 


PROP, 
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PROP. IX. Eg. VII 


Admit Fig. VII. were a Pyramid, whoſe Length A! 
is 15 Feet, and the Baſe of it ABCD a Squor-, 
whoſe Side AB, or CD, is 2 Feet 6 Inches ; wh! 
is the Content: ? 


IRST find the Altitude or Height, which is 
the prick Line EF, = the Rule in the fore- 


going Prop. VIII. then * br one Third Part ot 
the Heighth by the Content of the Baſe ABCD. 
and the Product is the Content required. 


The Operation. 


3 , * 
The Side oft e Square of the Baſe 
AB, or CD, is $ | 6 0 0 5 
Which multiply by itſelf . 2 6 | | 
4 3 
4 
| | 
The Content of the Baſe is 5 3] of oe 
Which multiply by # of the Height 4 4} 6 4 
244219] 3| | 
I p 2 1 0) 
5 4 6 2 F 
. 


́— T———UT—T— / ⅛ —ͤH J 71 ͤ — a3 c_- * 


The ſolid Content of the Pyram. is 31] 11 80 6 
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How to find the Third Part of any Number. 


Suppoſe'you were to find the one Third Part of 


the Height of the Pyramid aforeſaid. 
| F. I. ps. T. 
Set down your Number thus 1441¼4½% 0 
Then ſay, The + Part of 14 Feet is 4] 8] | | 
The Part of 11 Inches, is | 
The 3 Part of 4 Parts, is 


— 


The 3 Part of 7 Seconds, is 204 
Being added, the Product is 41100164 


— — — 


\ hich is the Third Part required. 


Aſter the ſame manner you may find the Third 
Part of any other Number; you may likewiſe find 
the Fourth Part or Fifth Part of any N umber after 
the ſame manner. 


PROP. x. Ex VI. 


Admit Fig. VIII. were a Pyramid, whoſe Length 
AH is 15 Feet, and the Baſe thereof a Pentagon, 


whoſe Side "AB is 2 Feet, 6 Inches, and the Con- 
tent required. 


IRST find the Content of the Baſe ABCDE 


(by the Rule delivered at the gth Prop. of 


Book 5. Of Meaſuring of Plains) which I will here 
repeat; | 


Aa The 
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The Rule is this : 


As 182 is to 125: S is the Side of the Pentago:; 
given, to the Semidiameter of a Circle inſcrib-4 
within that Pentagon. 

Then fay, If 182 give 125, what will (the Side 
of the Pentagon) 2 Feet 6 Inches give? 


| I. 
Multiply the Second Number 1250 
By the I hird Number | 2 6 
250 

62 60 
And the Product is 1 312 


_- Which divide by the firſt Number 182, and the 
Quotient is 1 Foot, and 130 remains, which multi 
ply by 12, and the Product is 1560, 

which divide by 182, and the (120 

Quotient is 8 Inches, and 104 re- 3 6 2 (x Foot, 
mains; which multiply by 12, and 

the Product is 1248, which divide 1 

by 182; and the Quotient is 6 RT 

Parts, and 156 api ge which 12 

multiply by 12, and the Product 
Is 1 Sr divide by 182, 260 
and the Quotient is 10 Seconds, Wy + 
and 52 remains ; which multiply 15 

by 12, and the Product is 624, ny 

which divide by 182, and the Quo- (104 

tient is 3 Thirds, as you may ſee 1 568 (8 Inches. 
in the Margin: There is yet a 182 


Remaindcr . 


Book VI. Of S O L IO S. 


Remainder, but the Value of it is 


not ras Part of an Inch; and in 
many Caſes you will not "need ro 


proceed any farther than to Party * 


of Inches 

In the next Place, there is the 
6 Inches that belong to the 312 
Feet, to be divided by 182 ; but 
becauſe the Diviſor is greater 
than the Dividend, multiply the 
6 Inches by 144, and the Product 


is 864 Seconds; then divide the 
864 by 18a, and the Quotient is, 


4 Seconds, which you muſt add to 


the 10 Seconds, and they make 1 


Part and 2 Seconds. 

So is there found the Length of 
the Semidiameter of the Circle 
inſcribed within the Pentagon, 
(whoſe Side was given) namely, 
Foot, 8 Inches, / Parts, 2 Se- 
conds, "and 3 Thirds, which is the 


104 
12 
a 
104 1 


(156 


347 


+ 248 (6 Parts. 


+3 2 


156 


12 


—— — 


312 
1565 
1872 


J 


a(s 
1874 (to Sec. 


1822 


48 


neareſt Diſtance from the Center of the Pentagon, 


to either of the Sides. 


The next Work will be to find the Content of 


the Baſe of the Pyramid. 


: batt N 
I. ICE —— 2 ——— —— y09 2 
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er. 
Firſt, add the 5 Sides 8 and 5 

they make 12 Feerand 6 Inches 6 5 3 of © © 
the half whereof is TY 
Which multiply by the Semidia- | ; | ©] 
meter found, which is ; 15 7 . 3 
6 3 119 6| 

A. 6 11 6 

| | 5 "1 | 

And the Content of the Baſe Et” | 
ABCDE, 5 310 8 81 o| 


Which r 95 by a Third Part 7 | 1 . 
of the Height of the W 
50 
3 4 
3 


And the Solid — of i L 1 ö 3 


Pyramid, is 


%* Dad ls ot 


I ſhall not 3 any more Examples of Py- 
ramide-: for if the Baſe confiſt of 6 or more Side. 
the Content of the Baſe may be Hund by the Rules 
delivered in Book 5. and = ha by multiplying the 
Content of the Baſe into one 'Third Part of the 
Height of the TOs the Product is the oli. 
Content. 


n Le 
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of round Salids, ſuch as are Onder, W 
Spheres, Columns, &c. 


PROP. XL ER. IX. 


Admit Fig. IX, were a Cylinder (by Cylinder is 
meant ſuch a like Solid as is uſed in Gardens for the 
Rolling of Walks) whoſe Length AB is 6 Feet, 
and the Diameter BC 1 Foot and 4 Inches, and 
the Content required. 


The Rule for Meaſuring fuch a Solid, is this : 


Ultiply the Content of the Baſe BC, or AD, 
by the Length AB, and the product is che 
ſolid Content. 

Firſt let us find the Content of the Baſe, the 
Rule is this: As 452 (that is four times 11 30 is to 
255 ; So is the Square of the Diameter 10 the Con- 
rent required, 


F. I. P. 8. 
The Diameter is 1 F. 4 1. the 
Square of it is 5 a] 0 4| 0 0 
Which multiply by _ $2591 | AR | "4 
_ 355 700] * 
ky 266! 3 
and the Product is 631 2 2 1 


992K * 


—— 


1 4 


35.0 


(179 
£7+(1 Foot, 


— — - 9 
. — > 0 
— — — — — a - d r 4 a . 1 Pro wa 1 I —= 
a * — en > : - l — 
n he - 
* — — - * * 
— — — — — 7 — a” - - — — — — . - — . — — — - - — —_ — - we 4 — — — — K w« 
2 . 8 ——— > 222 — a — . — 1 — 7 * 3 *  —_— - PO F _ * — — a — n — —— — m8 
. 2 0 1 5 N N 
, _ 2 LY * 3 „„ „ — — 2 < f 1 * i FR . _ 3 = 1 o 
A Fu Ws -  - - 
i — d . - Y : _ K * 
8 — * — - . — Az f « — 7 ” « . m — 
- 
4 * . 
” 
. 
7 — 
. 


r oa 


(340 


2149 (4 inches. 


452 


Dr 10 
408 (9 Parts. 


272 


Then the Content. of the Baſe is ? 
found to be : | 


" Length, AB 
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Which divide by the firſt Num” 
ber 452, and the Quotient is r 


Foot, as you fee in the Margin, 
and 179 remains; then continuing 
© multiplying the Remainders by 12, 


and dividing the Products by 452, 


till. yon come to the Denomina- 


tion of Thirds, as you ſee in the 
Margin, at laſt your Quotient 


9 Parts, and 12 remaining, which 


12 is inconſiderate in Value; bu 


for the 1 Inch and 4 Parts th. 


belong to the 631 Feet; and f 
the 12 that remain above you: 
laſt Diviſion, you may add 
Thirds ; for if you ſhould con- 
tinue multiplying and . dividing 
the Remains, you would produc: 
6 "Rds 5 


"ls 

4994 

Which muſt be- multiplied by the ? 46 
447 


And the Produtt is 81 
Which 15 the ſlid Content of the Cylinder. 


"8141 6] 30 
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N Of a Cone. K MEE | 5 | 


A Cone is a Solid, which hath a Circle for its Baſe, 
from whence it grows equally leſs and leſs (like a 
Sugar-Loaf) till it finiſh or end in a Point at Top. 


: 


w_ 


PROP. XII. Fig. X. 


Amit Fig. X. were a Cone, whoſe Length AC is 
15 Feet, and the Diameter of the Baſe A B 1 Foot 
4 Hebes; what is the Content thereof? 


'Þ H E Rule for finding the ſolid Content of a Cone, 

is the ſame as for the finding the ſolid Content 
of a Pyramid, to wit, by multi lying the Content of 
the Baſe by one 'Third Part of the Height. 

Firſt find the Height of the Cone (according to 
the Rule preſcribed in Prop. 8. of this Book) for 
the Height of a Cone is found by the fame Rule 
that the Height of a Pyramid is found. 


ESA F. I. P. 
1. The Semidiam. of the Baſe A B, is mn 0 
Which ſquare (or multiply by itſelf) 018 al 


The Square of the Semidiameter is of 514 


Aa 4 2. The 


Las 
— — 
3 wo _ 
: ** 
— — 
——̃ DW — — 
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FLAT. 
2. The Length of the Cone ? : | 
AC is F | c 0 5 | 
Fe einm r y 1 5 
ſelf), | e A. 4141 
118 14 751 . 
15 . 


The Product i: 232500 : 
3. Out of the Square of the 
Length AC, ſubtract the Square LS Mw 
of half the Diani. AB, to wit, 1 4 | 


And the Remainder is BLM 22461 8 6 8 
The Square Root eur is 14/14] 9011 fere 
Which is the Height of the 1 | 
Fall 


Cone ; of which Height, we muſt 
take one Third Part, which is 


Having * the Height, 26d kts; a Third 
Part thereof, the next Work 82 be . find the 
Content of the Baſe. 

Then ſay, by the preceding Rule in Peas XI 
As 452 is to 355: So is the Square 5 che Diameter 


50 the Content of the Baſe. 
XY A 
The Square of the 8 is al 1 4 
Which multiply by 246388). 
waere * wil 4 
| | 266 
And the Product is 631) 1 4 


Whic! 
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„ eee AR F. I. P. S. T. 
Which divide by 452, and you | 
will find the Cont. of the Baſe 114 
BY | J 


to be. (as in Prop. XI.) 


Which multip. by one Third Part 2 
the Height of the Cone ow ar. 
e 85 4411011] 3 5 
ates ys of 1 20 Cate e e 
3 4:06 
31 3] 8 
K 
2 


The ſolid Content of the Cone is 6/111 8; 21 8 


Note, If a Cone be cut into two Segments (or 
Parts) by a Plain parallel to the Baſe; one of thoſe 
Parts 1 Cone, and the other Part will have 
two unequal Circles for the Baſes: As in Hg. XI. 
the upper Part is a Cone, and the lower Part is a 
Segment of a Cone, which hath two unequal 
Circles for the Baſes. | 


PROP. XIII. Bg. IX. 


A Segment of 2 Cone may well be repreſented by a Tree 
that grows taper or diminiſhing. 


Av the Segment in Fig. XI. were a round 
| Taper Piece of Timber, whoſe Length AB 
is 15 Feet, and the Diameter of the lower Baſe AC 
1 Foot 4 Inches; and the Diameter of the upper 


End, or Baſe DB, is 1 Foot; what is the Content 
* of this Piece? 


The 


354 MEASURING Book I. 
The Length A B being 15 Feet, and the Diame- 
ter AC being 1 Foot 4 Inches; the Length, and 
likewiſe the Diameter is the fame as was the Conc 
in the laſt Propoſition. A 4 
For finding the Content of this Piece of Timber 
Cor Segment of a Cone) you muſt have reſpect to 
the Rule delivered in the preceding th Prop. of thi; 
Book, for the ſame Rule that 2 for ſquare 
Timber, whoſe Baſes or Ends are unequal, ſerveth 
likewiſe for round imber, or Bodies whoſe Ba{-: 
or Circles at the Ends are unequal. 


Example. 


I be Content of the lower Baſe AC, is, by the 
laſt foregoing Propoſition found to be 1 F. 41. 9 P. 
0 S. 6 T. e hy Ng: "et 

Now we mult find the Content of the upper Baſc. 
or leſſer End BD, whoſe Diameter is x Foot. 

And becauſe the 8 of the Diameter is but : 
Foot, the Content of the Baſe cannot be fo muc!: 
as 1 Foot; therefore we muſt ſtate the Queſtion in 
Inches, ſaying thus: 

If 452 give 355 ; what will the Diameter, who. 
Square js 12 Inches, give? „ 

For, if you remember, the Rule is, As 452 
to 355: So is the Square of the Diameter, 10 the 
Content of the Circle of the Baſe (or End of the 
Piece.) Wy ny. 


Therefo:: 
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1262 | Inches, 
Therefore multiply the ſecond Number 255 
By the third Number in the Queſtion, to wit, 12 
710 
35S 
And the Product is | 4260 
Which divide by the firſt Number 452, and the 
2 is 9 Inches, and {+ of an Inch; which, 
reduced, 72 is ſhewn 3 5 
by multiplying the Remainders | 
10 and Aeiding the Products <4 777 = 
4.52, you vill find 9 Inches, 5 Parts 
Second, and 2 Thirds, for the Content of the 
upper End or Baſe of the Piece. 
Having nowthe Content of both the Baſes, thenext 
Work will be to multiply them one by the other. 


F. I. P. 8. Ta Fe 


The Content of the leſſer 
Baſe BD, is $ © D 3 2 7 
Which multiply by the Con- | 
tent of the greater Baſe AC 1 144 6 9 
9| 6| 9 2) 9 
3] 1} J 4 
| 5] 3] 1 4 
1! 44 6 
Wo 
e 
The Product of the two ||| | 
Baſes multiplied, is ; [ = 9 : 


"The Square Root whereof is 3 J. 7 I. 7 P. 6 8. 


—_ DS CO eee 
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Which Square Root, and the Content of bo- 
| the Baſes, muſt be added together. HE 


| EEP.8T 
| 9 The Square Root 18 00307 63 
The Content of the greater Baſe is 1400 04 
The Content of the leſſer Baſe is alf il 1l2 


And the product of the Addition s 700 1 
5 | | 


„ 


Which ſhould be multiplied by | ———. 
+ Part of the Height, namely, 4. F. 10 | | 
11 I. II P. 3 S. 8 T. but becauſe xl l 
4 Part of the Height, and 7 Part 309 { | 
of the Length differ but by 8 Se- r | 
conds, you may multiply it by 3 34 
Part ' of the Length, namely, 5 Fe. | ———- 
and the Product is _ ralglo! 24 


— — 


| Which is the ſolid Content of the Segment of 
rhe Cone. | | 


Of a Clobe or Spbere. 8 


A Globe or Sphere is a perfect round Body, co: 
tained under one Circular Plain, the middle Po 
whereof is called the Center, from whence all ſtra 
Lines drawn to the Outſide are of equal Length, 
and are called Semidiameters, or rather Semiaxes 
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PROP. XIV. Fy. XII. 


Let Fig. XII. be a Sphere, whoſe Axis AB is 8 
Feet ; what is the ſolid Content thereof © 


' The Rule is this: 
AF 21 is to 11 (or, As 42 to 22): $ is the 


Cube of the Diameter or Axis to the ſolid 
Content required. 


F. 
The Axis is 8, and the Square of it 64 
\Vhich multiplied by the Axis 5 
The Cube of the Axis is 512 


—— —k᷑ 


Then ſay by the Rule of Three: If 21 give 11, 
what will (the Cube of the Diameter) 512 give? 
Multiply 512 by 11, and 

che Product is 5632 (as you ſee 512 
in the Margin) which divide by 11 
he firſt Number in theQueſtion, -—— 
to wit, 21, and the par s 312 
268 Feet, and zi of a Foot, 512 
which being reduced, is 2 Inc. -—— 
Parts, and 5 Seconds. 5632 
So that the ſolid Content of _—— 
the Sphere, whoſe Axis is 8 
cer, is 268 Feet, 2 Inches, 3 7 


t47(4 
Parts, and 5 Seconds, $63 2(268 Feet. 
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PROP. XV. 


A Sphere is given, whoſe ſolid Content is 268 Feet, 


2 Inches, 3 Parts, and $5 Seconds ; what is th: 
Length of the Axis ? 


T he Rule is this: 


$22 is to 42: So is the ſolid Content given, 
to wit, 268 Feet, 2 Inches, 3 Parts. 5 Seconds, 


to the Cube of the Axis, whoſe Length is required. 


State the Queſtion thus: If 22 give 42, what 
will 268 F. 2 I. 3 P. 5:9. give? 


F. I. P. &. Multiply the third Number by 
_ 4 14 | the fond (as in the Margin) 
and the Product is 11264 Fect 


11263011071 6| 


— 7 fere; which divide by the firtt 
1072710 Number in the Queſtion 22, and 
15447 the Quotient is 512 ( which s 

the Cube of the Axis) the Cube 

Root whereof is 8 Feet, whict 
is the. Length of the Axis rr. 


222 quired. 
{LEO (572 The briefeſt Way to extra”! 
ag Square and Cube Roots, is b) 
Table of Logarithms. 


< PROF. 


** 


PROP. XVI Fig. XII. 


Admit in Fig. XII. CED were a Segment (or Por- 
tion) of a Sphere, whoſe Segment of the Axis EF 
is 2 Feet (the whole Axis AB being 8 Feet) and 
the Chord (or Subtenſe of the Segment CD, is 
6 Feet, 11 Inches, and 2 Parts; what is the ſolid 
Content of this Portion of the Sphere? | 


The Rule is this : 


Irſt, increaſe the Altitude of the other Segment 
(not given) by half the Axis. | 

Then ſay by the Rule of Three: As the Altitude 
ofthe other Segment not given, is to the Altitude 
(or Height) of the given Segment (or Portion) 
$ is the Altitude of the other Segment increaſed 
by half the Axis, to a fourth Proportional. 55 

Secondly, Square half the Chord (or Subrenſe) 
of the given Segment, and multiply the Square of 
that half Chord by the fourth Proportional found 
by the firſt Work (or Rule.) 

Then ſay by the Rule of Three: As 21 is to 22: 
is the Product of the Square of halt the Chord 
of the Segment given, multiplied by the fourth 
Proportional (found as above) to the ſolid Content 
of the Segment given. LITE 


Example. 


36 MEASURING Book V. 
Example. 


The Segment not given is CDG, whoſe Altitude 
FG is 6 Feet, which muſt be increaſed by half the 
Axis, namely, 4. Feet, and then it is 10 Feet. 

Then ſay, As (the Altitude of the other Segment 
not given, which is) 6 Feet, is to (the Altitude of 
the given Segment) 2 Feet: & (is the Altitude of 
the other Segment not given, being increaſed by haf 
the Axis, to wit, 6 Feet more 4 Feet, that is) 
Feet, to a fourth Proportional required. 


— _ * — —_ 
. l 7 
— 8 — - N — — > « = — " C * - = 
* 1 1 2 * 4 . <4 KS TO OO —ñ4 - "I — ad - 
. — — — — ” _ 0 — — — — — - * . _ 
nw - — —— — II 9 Or >, — —̃ͥ D — — —— —— — ů — — — _— - 
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Let us find this fourth Proportional. 


Firſt, Multiply 10 F. by 2 F. and the Product is 
20 F. which divide by 6 F. and the Quotient is 3 F. 
2 Parts of a Foot, that is, 3 F. 4 1. which is 0 
fourth Proportional. - I 

In the next Place, Square half the given Chord 
CF; the whole Chord CD is 6 F. 11 I. 2 P. the 
half whereof is 3 F. 5 I. 7 P. fere, the Square 
whercof is 12 F. o I. 1 P. 2 8. + which mult be 
multiplied by the fourth Proportional found, 
namely, 3 F. 41. and the Product is qo F. © |. 
EFF 
Then ſay by the Rule of Three: As 21 is to 24 
So is the Square of half the given Chord, multiplicu 
by the fourth Proportional found (as before) 40 F. 
o I. 3 P. 10 S. 8 T. to the Content required. 

Then multiply the third Number by the ſecond, 
and the Product is 880 F. Y I. 1 P. 6 S. 8 T. which 
divide by the firſt Number 21, and the Quotic ; 
41 F. and 1} of a Foot, which (when reduced) i 


41 


Lak 
5 —— . — 2 
— — "I — 
. 3 
6 
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41 F. 11 I. fere, which is the ſolid Content of the 
Segment required. E 
For note, That a Sphere is equal to two Cones, 
having the Height and the Diameter of their Baſe 
che fame with the Axis of the Sphere: Or, which 
is all one, a Sphere is two Third Parts of a Cy- 
linder, having the Height and the Diameter of che 
Baſe the fame with the Axis of the Sphere. 

But in caſe you have only the Segment of a 
Sphere given, and not the Axis of the whole Sphere, 
then you mult find the Axis. 


PROP. XVII. Fig. XII. 


The Segment or Portion of a Sphere being given, aud 
the Axis required; 


T he Rule is this : 

Uwe one half of the Chord of the Segment, and 
Product divide by the Altitude of the given 
Segment; then to the Quotient add the Altitude of 
the given Segment; and the Product is the Length 
of the Axis required. 1.45 | 


Exampl e. 


Admit in Fig XII. the Segment given to be CED, 
and the Axis AB required to be found. 


The 7. aw Chord CD is 6 F. 111. 2 P. the half 
whereof is 3 F. 5 I. J P. which being ſquared, is 
2 F. which divide (by roy: Altitude EF) 2 F. _ 

| 3 ine 
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10 the Quotient is 6 F. To which add the Altitude of 


| | I the Segment (EF) 2 Feet, and the Product is 8 F. 
1 which isthe Length of the Axis of the whole Sphere, 
11 818 whereof CED i is a hes regal | 5. 1 

kor * „„ 


TE : 


, "Te Axis . 4 Sbere being given; ; 0 ud the 
if ſuperficial Content ; N 


| One Rule is this : 
1 | < d: 47 "62 


| 1 A 7 is to 22: So is ths ** of the Diameter, 
lil to the E308 Content En 


9 Ty Example, 0 


Let the W or Axis given, be N Feet, which 
bein - ſquared is 64 Feet. 

"Then ſay by the Rule of Thee: 110 give 22, 
what will 64 give? 

Multiply 64 by 22, andtheProduRtis 14083 z Which: 
divide by 7, and the Quotient is 20 Feet and q of 
Foot; which reduced, is 201 F. 1 I. 8 P. 58. Fer, 
which is the ſuperficial Content of the Sphere. 

On the contrary, If the ſuperficial Content ol a 


| if Sphere be given, and the Axis: od 
10 1 7 Rule is this : 5 


r 
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mY 22 to 51 85 is whis ſuperficial Contene given, 
to the Square of the Axis. 10) 
Exam e. 


Ie. 


4 4 
* 14 2 F 
Aa 
4 * 
1 


The Content given is 201 F. 1 1. 8 P. 58. what 
is the Axis? 125 8 + 


Multiply the Content given by y, and tlie Productis 


1408, Which divide by 22, and the Quotient is 64, 
which is the Square of the Diameter; the Square 


Root whereof is 8, the Axis or Diamcter required. 


PROP. XIX. Fg. XIII. 


A Portion or Segment of a Sphere being gi ven; to find 
the Content of the Convex Superficies. 


Dmit in Fig. XIII. BAC to be a Portion of a 
Sphere, whoſe Altitude is AE 4 Feet, and 
whoſe Baſe or Chord is BC 8 Feet, and the Con- 
rent of the Convex Superficies is required. 

Draw the ſtrait Line A B from the Pole A, to 
the Baſe in B; then, I ſay, the Content of a 
Circle, whoſe Radius (or Semidiameter) is AB is 
equal to the Content of the Convex Superficies of 
the Portion BAC. | 


Let us try. 

The Semidiameter AB is 5 P. 5 I. 10 P. 68. 
now the Content of a Circle deſcribed from that 
Semidiameter (being found by Prop. XVII of Mea- 
ſurin of Plains) will be 100 F. 6 I. 6 P. which is 
the Content of the convex Superficies of the Portion 
BAC, which was required. 


Bb 2 Which 
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is equal to the Angle DAB (for an Angle of Con- 
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Which may be proved by the laſt foregoing Propo- 
fition ; for the Content Superficial of a Sphere, whoſe 
Diameter is 8 F. was found to be 201 F. 11. 8 P. +: 
Now this Portion BAC is half the Sphere of the 
ſame Axis; therefore double the Content of it, which 
was found to be 100 F. 61. 6 P. and the Product is 
201 FE. and 1 l. for the Content of the whole, which 


: 


is the ſame that was found by the preceding Propoſi- 


tion, within (or want) 8 P. which want of the 8 Parts 
is cauſed by the Length of the Line AB, it being a 
{mall Matter more than 5F.7 I. 10 P. 6 8. 

The Truth of this laſt Propoſition, that is to ſay, 
That the Circle deſcribed. by the Radius AD, or 
AB, is equal to the convex Superficies of the Por- 
tioa of a Sphere BAC, is demonſtrable from the 
Compariſon of Motion, thus: nN 

Let the Plain AEB D be underſtood to make a 
Revolution about the Axis AE ; and it is manifeſt, 
that by the ſtrait Line, AD, a Circle may be deſcri- 
bed; and by the Arch AB, the Superficies of a Por- 
tion of a Sphere; and laſtly, by the Subtenſe AB, the 
Superficiesof a right Cone will be deſcribed. Now ſee- 
ing both the ſtrait Line A B, and the Arch AB, make 
one and the ſame Revolution, and both of them have 
the ſame extreme Points Aand B; the Cauſe why the 
Spherical Superficies which is made by the Arch, is 
greater than the conical Superficies which is made by 
the Subtenſe, is, That AB the Arch is greater thai 
AB the Subtenſe ; and the Canſe why it is greater. 
conſiſts in this: That although they be both draw: 
from A to B, yet the Subtenſe is drawn ſtrait, but 
the Arch angularly, namely, according to that Angle 
which the Arch makes with the Subtenſe, which Angle 


tingenc 
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tingence adds nothing to an Angle of a Segment.) 
Wherefore the Magnitude of the Angle DAB is the 
Cauſe why the Superficies of the Portion deſcribed 
by the Arch AB is greater than the Superficics of 
the right Cone deſcribed by the Subtenſe AB. _ 

Again, 'The Caule why the Circledeſcribed by the 


Tangent AD, is greater than the Superficies of the 


right Cone deſcribed by the Subtenſe AB (notwith- 
ſtanding that the Tangent and Subrtenſe are equal, and 
both moved round in the ſame time) is this: That AD 
ſtands at right Angles to the Axis, but AB obliquely ; 
which Obliquity conſiſts in the ſame Angle DAB. 
Seeing therefore the Quantity of the Angle DAB js 
that which makes the Ixceſs both of the Superficies of 
the Portion, and of the Circle made by thc Radius 
AD, above the Superficies of the right Cone deſcri- 
bed by the Subtenſe AB ; it follows, That both the 
Superficies of the Portion, and that of the Circle do 


equally exceed the Superficies of the Cone. Where- - 


fore the Circle made by AD or AB, and the Sphe- 
rical Superficies made by the Arch AB, are equal 
to one another, which was to be proved. _ 


Of the Proportions betiveen à Cube, a Priſm, and 4 
Pyramid, a Cylinder, Sphere, and Cone, whoſe 
Altitudes and Baſes are as full. | 


3 Wakes: T. I. P. S. T. 
A Cube, whoſe Side or Baſc is 


i F. 4 I. the Content is $ e 


Bb 3 A Priſm 
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its Height and Baſe leverally $ 
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and three times as much as the Square Pyramid ot 
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A Priſm (having its Baſe F. l. HD 8. T. Fo 
and Altitude ſeverally equal) 
to the Baſe of the 7 = | 
Cube, or of an y other Rectan- . 

alar Parallelepipedon is the \ 
fal of i it, and the Content is 


A Shuare Pyramid, having ag " f 5 
105 9 5 9 4 © 


* 


. 43 — 

* * 6 

2 2 0 
4 


qual 10 the Baſe of the aforc- 

d Cube, is Part of i it, and. 

its Content is 1 ng 
A _*Triangular Pyramid, „ 

whoſe Height is as afor ſaid, „ 

and each Side of the Baſe as % 4 1 3 1 4 

afore (that is, 1 F. 4 1.) the D 

Solid Content is 3 


A Cylinder, having. the „ 
ſame Height and Diameter 
with the Cube aforeſaid, the 1 10 4 = 180 
Solid Content of ſuch a Cylin- 2 
A ae at" 


A Sphere, whoſe Axis is 
as aforeſaid, its Solid Con- 6 
tent is 

A Cone, whoſe Altitude 
ang Diamover of uh Baſe Te 
eVEra ual to t e Side of do 8 
the Cube aforeſaid, its Solid 1 fl 4 , 
Content is 


Hence it appears that a Cube is double the Priſic. 
equal Baſe and Altitude. : 


The 


— * « 4 . 4. =. \ 
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The Triangular Pyramid is ſomething more than 
7 of the Cube, >; 00 bo TEE W748 4 4 | 
The Cylinder, whoſe Diameter and Height is ſe- 
verally equal to the Height of the Cube, is in pro- 
portion to it as 11 to 14 ; or the Cylinder contains | 
11 of thoſe Parts whereof the Cube contains 14 | | 
The Globe or Sphere, whole Axis is equal to the ; 
Height of a Cube, contains 11 ſuch Parts, whereof 
the Cube contains 21 ; or the Sphere is in propor- | 
tion to the Cube, as 11 to 21. e | ) 
The Cone, whoſe Diameter and Altitude are ſe- 
verally equal to the Altitude and Diameter of the 
Cylinder, is in proportion to the Cylinder as 1 to 3. 
Whence it appcars, that the Sphere is + of the 
Cylinder, and the Cone of the Sphere. 
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Of GAUGING. 


(ys is comprehended in the Meaſuring of 
Solids, and there is only this Difference between 
Gauging (or meaſuring of Veſſels) and meaſuring 
of other Solids : Tho Content of the latter is given 
in Feet, Inches, Parts, Ec. but the Content of the 
former is given in Gallons, Pints, So. 4t 

But before you can give the Content in Gallons, c. it 
you muſt firſt find the ſolid Content in Cubick Inches, 
Parts, Ec. and having firſt found the Content in 
Inches and Parts, you mult afterwards reduce them 
into Gallons, Quarts, and Pints, &c. 

There are ſeveral Methods ſhewn for the finding 
che Content of theſe irregular Solids ; but the Me- 
:hod ſhewn by Mr. Ougbtred, is generally eſteemed 
tor one of the beſt ; and therefore I ſhall! make uſe 
of his Method. 
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Moſt LY Veſſels, ſuch as are Pipes, Hogſheads, 
Barrels, Kilderkins, Firkins, Ec. are made in form 
of a Spheroides, having the two Ends equally cut 
off; and accordingly may be meaſured thus: 


2 te hs 
wi 14 


m— 


- Meaſure the two Diameters of the Veſſel in Inches. 
the one at the Bung-hole, the other at the Head, and a/ 
the length within; and by the Diameters found, find o 
the Areas, or Contents of the Circles: Ihen add together 
two third Parts of the Content of the greater Circle, and 
one third Part of the Content of the leſſer Circle. 
-La/tly, Multiply the Product of theſe two Sums adde 
together, hy the . of the Leſſel; ſo ſball you hat. 
the Content of the Veſſel in Cubick Inches. 


Of which 231 make a Wine Gallon; and 2002, 
and 3 Parts, make an Ale or Beer Gallon, according 
to Mr. Oughtred, who would have a Gallon to con- 
fiſt of a Number of Cubick Inches, the Square 
Root whereof is Palms 3 +, 9175 4 
That 231 Cubick Inches make a Wine Gallon, 
is the Opinion of moſt Men; but the Quantity o. 
the Ale or Beer Gallon, is nor as yet fully agrecd 
on: Formerly the Ale Gallon hath been accounte*r 
d to contain 288 Cubick Inches, and 4 or 9 Parts 
but fince the Exciſe, it is computed to contain bu 
2592 Cubick Inches. 


Book VI. GAUGING. 
"PROP. XX. 


Admit a Veſſel to have the Diameter at the Bung 32 
Inches, and at the Head 18 Inches, and the Length 40 


Inches, what is the Content of this Veſſel in Gallons, 
and Parts of a Gallon f 


'Fx Dimenſions being given in Inches, and 
the Content required in Inches, you muſt have 
reſpect to the Note at Page 288. Book 5. 

We muſt, firſt of all, find the Content of. the 
two Circles belonging to the two Diameters given, 
by the ſecond Rule delivered at the 17th Propoſi- 
don of the Fifth Book. | 


The Square of the Diameter 32, is 


5120 
5120 
3072 
And the Product is 157 36352 


Which divide by 452 (accord- 61 
ing as the aforeſaid Rule directs) 19012 l. 
and the Quotient is (as in the 356372 (804 
Margin) 804 Inches, and 43> #5222 
Parts of an Inch; which reduced, - ##F# 
is 804 I. 2 P. 11 8. 8 T. for the 4 


Content 
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370 ³»eaſuning of Solids. Book VI. 
Content of the greater Circle, to wit, the Circle a. 
the Bung, whoſe Diameter was 32 Inches. 


* 


£7 3 uche 
In the next Place, the Square of the Dia- 
meter 18 Inches, is We $ 324 


Which multiply by 355 


or er ——ͤ— 


1620 


| 4 | 1620 
; Re OE bs 
And the Product is FUL 115020 


Which divide by 452 (as in the Margin) and the 
Quotient is 254 Inches, and 2 of an Inch; which: 


| ced, 'is' 254 I. 5 P. 
02 5 8. 6 T. and is the Con- 
_. tent of the leſſer Circle at 
en * _ pw Diameter 
| - © 
1 The next Work is, to 
4 take the two third Parts of 
rer the Content of the greater 


Circle, and one third Part of the Content of 
leſſer Circle, and add them together. 
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100 e 
804 211 9 5 
2945/76 


The Content of the greater 
r ; 
The Content af the leſſer 2 
Circle, is 780 ; 


1 wo third Parts of the greater? "| CE | 
Circle, is | $ 536 In * 
And one third Part of the leſ- ? . | 

ſer Circle, is 5 ; ro 6 


"10 amy — 


Which being added, the Pro- 
r 1. $ er 


iy 11010 3 
Which multiply by the Length 16 


— —— — — — — — 0 


24800330 4 

36 8110 

The Content of the Veſſel)p | | | 
in Cubick Inches, is 5 149K a 


The next Work will be, to find how many Gal- 
ons is contained in 24339 Cubick Inches. 

And if you would know the Content in Wine 
Meaſure, divide the Number of Inches by 231, and 
the Quotient gives you the Content in Wine Gallons. 

But if you would know the Content in Ale Mea- 
ſure, then divide the Number of Cubick Inches by 
2, and the a ar gives you the Content : Or if 
you would know the Content in Ale Meaſure, accord- 
ing as the Gallon was accounted (before the Exciſe) 
to contain 288 Cubick Inches, and ; (or 9 Parts.) 
Aiter you have reduced the Inches into Wine Mea- 
ſure, then multiply the Content in Gallons (and 
Parts, if there be any) by 4, and divide the Product 


by 
T 


372 Meaſuring of Sohds. Book VI 
by 5, and the Quotient gives you. the Content rc. 
quired ; for 231 being multiplied by 5, produce; 
1155 I. which being divided by 4, the _— is 
288 I. and à (or 9 P.) for 231 bears the ſame Pro- 
portion to 288 Inches and 9g Parts, that 4 does to 5. 


Example. 


Suppoſe ou would know how many Gallons 01 
Wine Meaſure is contained in 248 39 Cubick Inches 
divide the Number given by 


| 1 2231 (as in the Margen) 
llons. and the Quotient is 1-7 

2 * Gallons, and I Part: of 
233 a Gallon ; which reducc!, 
2 ES, is 107 Gallons and an 


and about + of a Pint. 
 'Then if you would know how many Ale Gallon: i: 
contains, accounting 2881. 9 P. to the Gallon, ſay, 
5 As 5-is to 4 /o is the 


105 : Content in Wine Gallons, 
1 to the Content in Ale G 

— lons. N 

428 Multiply 10% _ Gallons 
3 and an half, by 4, and the 

— Product is 430, which di- 

4305 = -- vide by 5, and the Quori- 

NEE ent is 86 Gallons, and 


ann TORI: 

5 F | | 

Or if you would know how many Ale Gallon 
(of 288 I. 9 P. to the Gallon) there is in 24839 J. 
6 P. without reducing it firſt to Wine Meaſure, 
do thus : | 

| Multiply 


r — „„ r_— 


Multiply the Content 
given in Inches, by 12 (to 


bring them into Parts) and 


the Product is 298068, to 
which add the 6 Parts that 
are in the Content beſides 
the Inches, and the Product 
is 298014 P. (as in the 
Margin.) | 
Then reduce the Inches 
of the Gallon into Parts, 
by multiplying 288 by 12, 


and the Product is 3456; 


to which add the 9 Parts, 
and the Product is 3465 
Parts; laſtly, divide 298074 
by 3465, and the Quotient 
is $6 Gallons, and 4% of 
2 Gallon ; which 84 Parts 

ting reduced is 7 Inches, 
which is not a quarter of a 
Pint, for a quarter of a 
Pint contains 9 Inches. 

By the ſame Method you 
may find the Content (of 
any Number of Inches and 
Partsgiven) inAleMeaſure, 
alowing(withMLOaghtred) 


298068 


+ ks th 
24839 6 
120 


49678 
24839 


6 


298074 


1. 
288 9 
12 0 


576 
288 


— — 


34 ; 
9 
3465 
(8 
2887 4 
298927 4 (80 Gallons. 


34655 
3 4.6 


272 Cubick Inches and 3 Parts te the Gallon. 
Now becauſe the finding the two third Parts of the 
Content of the Circle at the Bung, and the one third Part 


if the Content of the Circle at the Head, is ſomething 


1ed:ous ; I have therefore found out proportional Num- 


vers to ſhorten the Work, which are as follow. 


As 
7 


374 Meaſuring of Solids. Book 1. 
As 1728 L. is to 904 I. 9 P. 48. 5 T. 2 Fo. fo 
is the Square of the Diameter at the Bung, to tuo 
third Parts of the Content of the Circle thereof 
Again: As 1728 I. is to 452 I. 4 P. 8 S. 2 T. f 
fo is the Square of the Diameter at the Head, 
one third Part of the Content of the Circle there 
Having theſe proportional Numbers, the Opcra. 
tion will be after this manner. 
Firſt, Square each Diameter. 
Secondly, Mykigly the Square of the Diamete 
at the Bung by 904 I. 9 P. 48. 5 T. 2 Fo. 
Thirdly, Multiply the Square of the Diameter a: 
the Head by 452 J. 4 P. 8 S. 2 T. 5 Fo. 
Fourthly, Add theſe two Products together. 
Fifthly, Divide the Product of the Addition by 
1728. . | 
Sinchly, Multiply the Quotient by the Length 
of the Veſſel, and the Product is the Content in 
Cubick Inches. Ro | 


Example. 
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I. The Diameter at the | 
Bung is 32 Inches, the 1024 of o 
Square whereof is . 1 


l 
It. Which multiply by gogl gl 4 „ 


420 ; 
10 8 
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The Product is 926498 60 0 10 $] 


7 , 


III. The 
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» n r ee 
III. The Diameter at vi | | 
3240 of © 


Head is 18 Inches, the 8 


dare whereof is 


0 


Which multiply by age). Fil $| 2 % 
| * Fw . 
1620 bu fes 
| 550 | 984 
The pot 1s | era 


EL 


55515) 1 1 78 


ſorter product 
And the Sum is 


V. Divide this laſt Sum by 8 
1728, and the Quotient is 620 35200 I. 
and 1545 Parts of an Inch, which 1 = (620 
being reduced, is 620 . 11 P. 


1722 
10 8. J . 1 
VI. Multiply this laſt gumby | 
the Length of the Veſſel 4o w. 4 P. S. T. 
and the Product is (as in the b * 5 
Margin) 24839 I. 6 F. 8 8. 8 T. — | 


which is the ſolid Content in | 
Cubick Inches and Parts, and 65 
the ſame that was found the 

firſt Way. | 24839) 6 61 818 


| Ny | 376 Meafaring of Solids. Book 

I For meaſuring; or gauging of Brewers Tuns or 
Veſſels, whether they be ſquare or round, or ary 
qther Form, work thus 


Firſt find the Content in Cubick Inches, by tic 
preceding Rules of meaſuring ſuch Bodies; then, ©: 
vide that Content by 282 (the Number of Inc/:-- 
agreed upon for a Gallon to contain fince the Exci!c) 
andthe Quotient is the Content in Gallons. Laſtly, 
to bring the Gallons into Barrels, divide the Num- 
ber of them by 36 (the Gallons in one Barrel) and 
the Quotient gives you the Content of the Ve 
or Tun, in Barrels. 
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his at the End of the Sixth Book. 
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APPENDIX. 


Treating in the firſt place of the Meafits 
ring of | Chimneys R eformed. 


HE Brick-work of Chimneys being 4 
great part of it not to be ſeen, hath 
occaſioned much Error in the Meaſu- 
ring thereof ; and, it may be, not 
one Meaſurer in ten is ſenſible how the Funnels are 
*rought, and in what manner they are carried up: 
thought it might be a Service to the Publick to 
correct this Error, that ſo neither the Gentleman, 
nor he that pays for the Work, nor the Workman 
that doth it, may receive any Injury. 'The uſual 
way of girting round the Jaumbs and Breaſt of the 
Chimney, for the Length to be multiplied by the 
Height of the Story, is erroneous, and more in one 
Story than in another, as will appear hereafter. 
Some Years ago, it was my Hap to meaſure the 
Bricklayers Work of an Houſe, wherein Mr. Lec 
ard Sowersby, the late notorious Meaſurer, was 
_ concerned againſt me. We had oftentimes meaſured 
together before that time, and alſo ſince in feveral 
| Ce 2 Places: 


6 ee » aq 284 „ Hee ry = wit ur e — 3274 
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places: But here we happen'd to diſagree about 


meaſuring the . very conſiderably, which 
del 


gave me occaſion to delineate the Chimneys on Pa- 


per, and to ſhew him wherein he was miſtaken: The 


Chimneys were a double Stack placed Diagonal ways 
againſt the Party Wall, as you may ſee in Fig. 1. 
Fat before we proceed any farther, it will be con- 
venient that you underſtand ſome Symbols which I 
ſhall have occaſion to uſe in demonſtrating the Men- 
ſuration of the following Particulars in chis Appen- 
dix, only to abbreviate the Work, | © 
Symbols, Signification. 
= Equal to. 
4 Mare. 
x _ Multiplied by _ 

A Triangle. 

oO .. Square. 

— Oblong. 

2 The Sum. *F; 
X Ihe Difference. 

1B One Brick- work. 

1B One Brick and half work. 
F. i. Feet. Inches. 


Proceed we now to the Meaſure of theſet 
Chimneys in the Shop or Partour Story ; for in th: 
Cellar there were Piers wrought, and Arches turn 
if my Memory fail nor. 1 | 

And firſt, Mr. Somershy's way was thus : He git 
them round from the Wall, which Length was 16 / 
2 7, and multiplied that by the Height of the Story. 

Which 
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which was 10 f. f f. at 1 Brick in Thickneſs, and 
would allow no more. 4 3 


172 8 of 1 Brick-work, which being reduced, is 
14. 11 5. of one Brick and 3. 


I cold him, that he had not allowed the true 
Meaſure of the Work by a great deal, and that I 
did conceive the trueſt and readieſt way, was to 
meaſure them as a Solid, and deduct the Vacan- 
cies; Which accordingly I did in the following man- 
ner: The two Chimneys made the half of a Qua- 
drate, each ſide being 8 7. 1 i. which Quadrate was 
divided in two in the middle by the Party Wall, as 
you may perceive by Fig. 1. Therefore I multiply 
of is 32 f. 8 . which being multiplied by the Height 
of the Story, v., by 10 f. $ 1. is = 348 f. 5.1. the 
ſolid Content: Ig the next place we muſt deduct 
the Vacancies; the Chimneys were both alike in 
Magnitude, and each Chimney was 4 7. wide be- 
tween Jaumb and Jaumb, and 1 f.8 i. deep, from 
Breaſt to Back, and the Mantle - trees lay 4 f. high 
from the Floor. The neareſt way, as I conceive, is 
to deduct the whole as a Vacancy, and afterwards 
bus F te 


* „ Pas 8 o 


332 MEASURING 
FI to add the Breaſts, Wings, and Wieths: The Vacancy 
[| of one Chimney is 4 f. * 1 f. 84:5=6 f,/84/X16fF. 87. 
="1 f. 14. which being doubled for both Chim- 
neys is 142 F. 21. which deducted from the Solidity, 
leaves Cubick feet, 206 f. 3 7. which muſt be re- 
duced to 1 Brick and half in thickneſs, by ſaying, 
As 14 to 12, ſo 206f. to 176 f. 63. of 1 Brick and 
half Work. Now becauſe we have deducted all the 
Breadth and Depth of the Chimneys, by the Height 
of the Story, and there being the Breaſts, and 
Wings, and Wieths, included in this Deduction, we 
myſt add the Quantity of them to the 176 Ff. 6 7. 
The mean Length of one Wing, and both the four 
Inches of the Breaſt, and the croſs Wieth, is $ 7. 
14 i. which multiplied by 6 f. 8 i. the Height of the 
| i ee to the Top of the Story, is = 36 f. 17. 
of Brick-work, which reduced is 18 F. 8 1. of one 
Brick and half work in one Chimney, the double 
of which for both Chimneys, is 47 f. 4 5. which 
added to 176 F. 6 i. makes 213'f. 184. of one Brick 
and half work, the true Content of theſe two Chim- 
neys in the Parlour Story: Then we muſt add the 
Pargetting of thieſe two Funnels in this Story, (for 
ſince we meaſure no more Brick-Work, than is real 
1y done in the Chimneys, we ought in Juſtice to mea 
ſure, and allow for the Pargetting; by reaſon the 
(him ys are more troubleſome in working than 
ftrai Wals; and yet when they are meaſured 
by the Rod, the Bricklayer hath no greater Price 
by the Rod for them, than he hath for working the 
ſtrait Walls: The mean Girt of the four Sides of 
one Funnel, is 3 J. 34. which multiplied by 6 f 8. 
= 377. 95, which doubled for both Funnels, is 75 / 
TOA 42 . wa = 8 7 ( EK. 67 
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of Chimneys Reformed. 333 
6 5. which divided by 9 is 8 Yards + 2 f. + 64. 
* at 4 d. per Yard, is 2 5s, 9 d. 


feet. in., 
80 chat the true Meaſure of theſe fox 
two Chimneys, is 213 10 Brick: 
And Mr. Sowersby made the 4 
Content to be hut . 
The Difference 1 Ii 


A very conſiderable Quantity of Work, for the 
Workmen to loſe in one Story, beſides the Parget- 


ting of the Funnels, and ſo proportionally in every 
Story. 


EXAMPL E II. 


Suppoſe the Dining- Room Story to be 11 f. bigh, and 
' the Chimneys the fame Girt as in the Saber * 
* I. aud the ſa ame Bigneſs within. 


rr, Ur Sowereby s Way 8 
feet. in. 
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The Solid Cpntent : . X 339 4 


The Solid Content of the two Chimneys in the 


Vining-Room Story, is 359 FA i of Cubick Fee: , 
now we mult deduct the two Funnels of the Par- 
lour Story, and the two Funnels of this Story: One 
Funnel of the Parlour Story, is 1 J. 4 K 1 f. 24. = 
x f. 4.7. * 11 f. the Height of the Story is 14 f 87 
the Double whereof, for both the Parlour Funnels. 
is 29 F. 41. Then ſuppoſing the Chimneys in the 
Dining-room Story to be the ſame Breadth between 
the Jaumbs, and rhe ſame Depth as in the Parlour 
Story, we will deduct the Breadth by the Depth 
the whole Height of the Story, and add the Wings. 
and Breaſts, and Wieths after wards: Well then 4 
* 1 f. 84. = 6f. 8 i. 11 , the Height of the Story, 
is = 73 f. 44, for one Chimney, the double where”! 
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for both Chimneys, is 146 f. 8 i. which added to 
29 f. 4 i. the other Deduction makes 196 /. which 
muſt be deducted from the Solidity, and there re- 
mains Cubick Feet 163 and 4 7. Say then, if 14 give 
12, what will 183 give? Multiply and divide ac- 


cording to the Rule of Proportion, and you will 


have 156 ,. 10 4. of one Brick and half Work, to 
which we muſt add the Wings, and Breaſts, and 
Wieths: The mean Length of both Wings, and of 
the half Brick-work of the inſide and outſide Breaſt, 
and croſs Wieth, is 10 f. 5 i. for one Chimney, the 
double. whereof, is 20 f. 10 i. for both Chimneys, 
which multiplied by 7 f. the Height of them, from 
the Mantle: tree to the Top of the Story, produces 
145 L 10 i:of half Brick-work, in the Breaſts, Sc. of 
both r which reduced, is 48 f: 7 i. of one 
Brick and half Work, to be added to 156 f. 10% 
which makes 205 . 5 i. of 1 Brick and half Work 
in the Dining-Room Story, being 86 /. 11 i. more 
than Mr. Sowersby's way: next we muſt meaſure the 
Pargetting of the four Funncls: The four Sides of 
one of the Parlour Funnels, is 4 /. 8 7. (for we ſup- 
pole the Funnels to be 14. O) which multiplied 
by 11 Ane of the Story, is = 51.f. 45. the 
Double whereof is 102 f. 8 i. for both Funnels: And 
for the Pargetting of the other two Funnels, from the 
Mantle- tree, to the Top of the Story, the mean 
Length of the 4 Sides, is 5. 8 i. * 7 f. the Height from 


979 to the I op of the Story, is = 39 / 
8 1. for ö 


one, the Double whereof, is 79 f. 4.5: for 
both Funnels, which added to 102 f. $ f. the Pare 
getting of the Parlour Funnels makes 182, which dis 
vided by. , produces 20 Yards and # f. which at 4 d. 


EX AM- 


per Tard, comes x9 6 5. T 9 4. 


F APY AG noo 


9 . r ene . ee 


Of Meaſuring Chimneys that ftand at right Angle. 
adjoining to a Party or other Mall, as Fig. 2. 


© Suppoſe Fig. 2. to be the firſt Story: The uſual 
way is to girt the Chimney about, for the Length, 
and multiply that Length by the Height of the Story, 
allowing the Work to be of the ſame Thickneſs as th- 
Jaumbs, which in ſome Caſes it comes pretty near 
the Truth, and in others it makes leſs than the tri 
Quantity by a great deal: 'The Jaumbs of this Chim- 
ney being 3 f. from the Wall, and the Chiraney 4 /. 
within, and the Jaumbs g 7. in Thickneſs, the Girt 
Lt, J. 61. x by 10 f. the Height of the Story, is 
115 V. of one Brick-work, which reduced is = 6 7 
8 1. of one half Brick-work. Let's try it by mea- 
ſuring each Particular; the two Jaumbs being a- 
ded together, make 6f. x 10 f ='bo , the Back, 
is 4f* 10f. = 40 f. of two Brick-work, which be 
ing doubled is = 80 f. of one Brick-work : The 
outſide Breaſt is 4 f- * 6f. (that is from the Vaca 
& under the Mantle-tree, to the Top of the Stor 

uppoſing the Mantle-tree to lie 4 f high from the 
Floor,) is = 24 F. of half Brick-work, = 12 f. of 
one Brick-work: Then the inſide Breaſt, and Wing 
and Wieth, the mean Length, is 3 f. 9 1. x 6 f. == 22 7. 
67. of half. Brick-work, = rx. 3 i. of one Brick 
work. All theſe being added together, makes 163 
3 1. of 1 Brick- work, being = 108 f 10 #. of on: 
half Brick-work, out of which we muſt deduct th: 
falling back for the Funnel, being 1 f. 24. x 7 f. ==8/ 
2 i. of one half Brick-work, and there remain: 
"2 | 100 f. 
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100 f. 87. one and a half Brick-work, being 247. 
more than the uſual way. But if the 'Jaumbs had 
been one Brick and a half in'Thicknelſs, the uſual way 
of Meaſuring would have wanted but 5 f-8 7. of 
the true Meaſure or Q Four 4 Lax the Pargetting muſt 
be added, which is about 4 1 5 at Fu d. * "Yard, 
comes to 1 . 1 2 N 


17 


K xX AM P 1. 2 W. 
2 meaſure Fig. 2. in the ſremd N 


Suppoſing it to be 11 0 to the Top of the 
Floor, and the Girt the ſa ame, as in rhe firſt Story: 
1. 61. X 11. = 126 f. of one Brick-work = 84. f. 
4 i. of one and a half Brick-work, according to the 
uſual way of meaſuring : We: will rry it the true 
way, the two Jeubibe e 6 orb vr F. W. 66, of one 
Brick-work. The Back 4 F * 11 F. = 4A of two 
Brick- work = 88. f of one Brick-work ; the outer 
Breaſt, 4 . x7 e 28 f. of half Brick- work = 1477 
of one Brick-work; the inner Breaſt, and Wing, 
and Wieth, is 3 9 i. the mean Length, ' which x 7 f. 
the Height from the Mantle: tree to the Top of the 
Story, is = 26 f 3 7; of half Briek- work = 13 / 1 4. 
of one Brick-work, all being added, makes 5157 A 
1 7. of one Brick: work, which reduced, makes 120 f. 
83 of one and a half Brick-work, out of which we 

muſt deduct the Funnel of the firſt Story, and the 
Funnel of this Story: The Funnel of the firſt Story, is 
rf. 21.11 fi=12 f.10 1. of one and a halt Brick- 
work, (for we ſuppoſe the Funnels to be 14 i.- 
within) the Funnel] * this Story, is 1 F. 21. f. 28 
2 4. "_ one and a half Brickwerk,: which added bus 


a 2 25 
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Then alſo the P 


the 1g, loi. makes ar f. to be deducted from 120 
8 1. ſo there remains 99 f 8 l. of one and a half 
Brick- work, being i 5 f. 47. more than the uſual way. 
g of rheſe two Funnels is t. 
be meaſur d; the. four Sides of - Fr ey ogy Fun- 
nel being added together, . — i. * 11 f 517 
i. the Sides of the Funnel in this Sto being added, 


the mean Length is 5 f. 47. * f. = oy 341 both 
being —_ — 88 L 8 i, which is nine Yards: , 


and ) * of W, EN 7 Tard, © comes to 
373 
EXAMPLE v. 


wv 2 #47 * 7x 9 '# 


2 meaſure Fig, 2. in the third Story. 


N the Swrytobeg fi 64. tothe Top of the 
Floor, and rhe Girt the ſame as in the two other 
Stories, 11 f. 61. 9 Gi. log fig iu of one Bric· 
work, = ef i. of one and 4 half Brick-work ac 
cording to the uſual way. Now for the true way, t 
n added make 6. * g f. 65:= 57 f. of one 
Brick-work.  'Tbe Back 4 f. * 9 f. 6 i. 38 F. of halt 
Brick-wotk = 19 fl of one Brick work ; the tw 
Wieths of the Funnels, is 2f. 45.129 f, 65; * 22 
* 'of half Brick-worke = 11 f. 1 3. of one Brick- 

ork ; the outſide Breaſt 4 f. 6 22 f. of 
half Brick-work; 11 of one Brick ; che two Wings 
and inſide Breaſt, and Wieth, che mean Len prh, is 


S*. 64. =21 f:61. of halfBrick-work =13 / 


97. of one — all theſe being added, ma 


111 f. 10 i. of one TY 4f- 14: of one 
and a half Brick- work, which exceeds the uſual wa 


but 1 9#. beſides the Pargetting: For which, the 
N four Sicczof one Funnef 4, 84 x9. 64.44 7 


A 1. 
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i: the other Funnel being the ſame; is = 44 J 4 
— the Funnel in this 0%. the andy a. of - 46 
four Sides, is 8 f. 25. X 5 f. 64.=44f. 11 i. all three 
being added, make 133 4 5 i. * 14 Yards and / 
at 4 d. per Yard, comes to 4 5. 11 d. which added to 
the Price of the Exceſs of the Brick- work, is 5 5. 6 d. 
being too much for a Workman to loſe in one Story. 


E XA MP I. E VI. : 
Of Meaſuring Angle Chimneys, or Chinmeys ſtanding 


in an Angle. 


We will ſuppoſe Fig. 3. to be the Chimney in the 
Cellar, or Ground Story, and to be 9 f. high from 
che Foundation to the Top of the Floor. The uſual 
way of Meaſuring this Chimney, is to take the 
Length of the Foreſide, or Breaſt, and to multiply it 
by the Height of the Story, and to allow the Work 
to be half Brick- thinner than the Breadth of the 
Jaumbs ; nay ſome will allow the Work to be bur | 
one Brick thick, let the Jaumbs be of never ſo much 
in Thickneſs : Well then the Length of the Foreſide of 
Fig. 3. is 7 f,xg9 f.=63f. of one and a half Brick- 
work, becauſethe Jaumbs are two Bricks thick : We 

will try it the true way; ſuppoſing the Walls A and 
B that are at right Angles to be old Walls, or if 
new, to be meaſured before by themſelves: But be- 
fore we proceed to the true way of Meaſuring theſe 
kind of Chimneys, it will be convenient to inſert a 
Rule, whereby we may know by Meaſuring the 
Foreſide, what the Length of the cwo fide Walls A 
and B are, which are included by the Foreſide, which 
is from the 47 Propoſition of the firſt Book of E#- - 
clid; and tis thus, Square the Length of the pine 
an 
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and take 4 part of the Product for the ſuperficial Con- 
tent: This Rule is of good uſe for the deduCting of 
any Angle Chimney-out of Cieling, or Paving, or 
Flooring, Ge. Therefore note it well, for it is of 

— Now to come tothe Buſineſs; the Length 
of the Foreſide is 7 f. which ſquared, or x f. = 49 f 
a fourth Part of it is 12 f. 3 1. for the ſuperfici 
Content, which multiplied by the Height of the Sto- 
ry, is 9 f. produces Cubick Feet 110 f. 3 i. then we 
will deduct the Vacancy ofthe whole Length, Breadth, 
and Height, including the Breaſts, and Wings, and 
add them afterwards; well then 4 f. x 1 f. 67. =6 /, 
* 9 f. = 54 f. which deducted from 110 f. 3 i. leaves 
Cubick Feet $6 /. 4 i. which muſt be reduced to once 
and a half Brick-work, by making it as 14 to 12, {© 
56. 3 i. to 48 J. 3 i. of one and a half Brick-work. 
In the next place, we muſt deduct the Funnel from 
the Mantle-tree upwards, which muſt ſtand in th. 
Triangle, let it be 1 , 2 1. X 171.1 f 24. x 5 f.= 
5 f. 10 i. of one and a half Brick-work, which de- 
duct from 48 f. 3 i. and there remains 42 f. 5 i. 


one and a half Brick-work: In the next place we muſ 


add the Breaſts, and Wings, and Wieths: The ou 
ſide Breaſt, is 4 F. * 9. = 36 f. of half Brick-wor 
= 127. of one and a half Brick-work : The inſide 


Breaſt, and Wing, and Wieth, is 5 f. * 5. f. (the 


Height from the Tarſels to the Top of the Floor) 
makes 25 f. of half Brick-work= 8 f. 47. of one 
and a half Brick-work ; theſe two being added, mak: 
20. 4 i. of one and a half Brick-work, which ad- 
ded to the 48 f. 3 i. we had before, makes 68 . 


of one Brick and a half Work, for the true Content 
ot this Chimney, being 5 f. 7 7. more than the uſua! 


way makes it, the Pargett ng is likewiſe to be me- 


ſured, and allowed for. E X- 


| Fd 
of: Chimneys Reformed. 
* Chinmey , 


"EXAMPLE VII. 


Suppoſing the ſame Chimney in Fig. 3. to be 4 f+ 
„ and the Jaumbs but 14. thick on the as 
fide in the ſecond Story, which Story we will for 
Example ſuppole to be 1 f. high; the Length of the 
Foreſide will be 4 f. + 1 f. 24. + 1 Ff 24 = 6. 48. 
«hich multiplied by 10 ,. makes 63 f. 4 i. of one 
Brick- work, if you allow the Work to be half a Brick 
thinner than the Jaumbs, as moſt Meaſurers 2 
rally do, which reduced, makes 42 f. 2 i. of one 
and a half Brick work. But to find the true Ouan- 
tity of the Chimney in this Story, we work thus ; 


the Length of the Foreſide is 6%/ 4 i. which, when 


ſquared, makes 40 f. 1 i. 4p. a fourth Part of it is 
10 f. (rejecting the 1 i. and 4 p.) for the Area of the 
Baſe, which multiplied by 10 f. the Height of the 
Story produces 100 Cubick Feet: Then we muſt de- 
duct the Vacancy of the Funnel in the firſt Story, 
being 1 F 24. X1f. X10 f. = 11 f.8 i. Alſo we mult 
deduct the Vacancy in this Story, being 4 * 1 f. 65. 
== 6. X 10 f. = 60 f. which added to the other De- 


duction 11 f. 87. makes 17 f. 8 i. which taken from 


oo f. leaves Cubick Feet 22 f. 4 i. which muſt be 
reduced to one and a half Brick-work, by making 


it as 14 to 12, ſo 22 f. 4+ to 19 ,. of one and a 


half Brick- work, to which we muſt add the Breaſts, 


and Wieths, and Wings, the mean Length of which, 
is g f. x 6f. = 54 of half Brick-work = 18 f. of 
one and a half Brick-work, which added to the 19 
of one and a half Brick-work, makes 37 f. of one 


and a half Brick-work ; to which the Pargetting 


muſt be added of both Funnels. 


RK 


EXAMPLE VIII. Fig. 4 
Buppoſing Fig. 4. to be a double Stack of Chir. 
neys in the Ground Story ſtanding fingly by them- 
ſeſves, and the Height of the Story, to be 16 f. the 
Chimneys to be each 4 f. wide, and 18 1. deep, 
and the Jaumbs one Brick thick: To meaſure theſe 
Chimneys the uſual Way, is to girt them about, or 
to take the Length of one Jaumb, and the Poreſide, 
and double them for the Length, and multiply it b 
the Height of the Story; the Length of one aum 
1s 3. and the Length of the Foreſide is 5 f. 6 i. W 
being added, makes 10 f. 6 i. the Double Where 
E f. for the Gitt, or Length, which multiplied by 10 f 
the Height of the Story is = 210 f. of one Brick- 
work, which reduced, is = 140 f. of one and a half 
Brick-work, according to the uſual way: Let's try 


it the true way; the two Jaumbs added, are 


which x 10 f. == 1oo f. of one Brick- work = 6658. 
of one and a half Brick-work : The Back 4 f. * 10 , 
40 f of two and a half Brick-work = 66 f 8 7. of 
one and a half Brick-work : One outſide Breaſt be- 
ing 4 f. in Length, the other being the ſame, and ad 
ded makes 8 F. of half Brick- work; the mean Lengt! 
of the two inſide Breaſts, and Wings, and Wiechs, 
is 6 f. 9 i. which add to the 8 f. and it makes 14 
91. which x by 6 f. the Height from the Tarſel 10 


the Top of the Story, makes 88 f. 61. of half Brick- 
work, which when reduced, produces gg f. of one 


and a half Brick-work, which three Contents bcing 
added, makes 192 /. 4 i. of one and a half Brick 
work, out of which we muſt deduct the Funnel, 


from the Tarſels to the Top of the Story, which i: 


x * 6f. = 6f. of one and a half Brick- work, be- 
cauſe the Funnel, is 14 i. by 12 i. Well then deduct 6 7 


from 


* WS — — — , 2 why" a 7 I. * 1 


o -_ 


from 192 f- 4 4. and there remains 186 f. 4 i. of one 
and a half Brick-work, for the true Content of theſe 
two Chimneys in theſe Story; to which muſt be ad- 
ded the Pargetting of the Funnel, which Content 
found the true Way, is 46 f. 47. of one and a half 
Brick-work. more than the uſual Way, beſides the 
Allowance to be added for the Pargetting. 


An ADvenr TISEMEN T: 


Becauſe. the Pargetting of the Funnels is a Work 
differing both in Quality and Price from the Brick- 
work, it will be convenient to find out a Method, 


that it may be reduced to its Equivalency in Brick- 


work, which may be done thus; one Yard of Par- 
getting comes to 4 d. and one Foot of one and a 
half Brick-work, at 5 J. per Rod, comes to 4 d. 
1 4. 85 therefore we may allow one Yard of Par- 
getting againſt one Foot of Brickwork, without any 
great Iiffrence, it being but ſomewhat more than 
a Farthing, and the Pargetting of a Funnel x f. in 


Height is about half a Yard ; therefore, when we | 


make Deductions for the Funnels, if we allow but 
one half of the Deduction, the other half will re- 
compence for the Pargetting, and ſo we need not 
trouble ourſelves to meaſure the Pargetting any 
more hereafter in what follows, but uſe this Method 
of taking but one half of the Deduction. 


EXAMPLE IX. Fig. XIV. 


Let's try the ſame Stack of Chimneys in the ſecond 
Story, which we ſuppoſe to be 12 f. high: And 
firſt by the uſual way, we will imagine the Girt to 
be the ſame as in the Ground Story, Viz. 21 f. * 12.f. 
== 252 F of one Brick-work, which reduced is = 
RE Dd 168 f 


/ 


& 
* 
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168 Cob one Brick and a half Work for the Comer: 
E 


- Jo.» > > 


by, 
1 
L 
„ 


of the two Chimneys, according to the uſual Ma 
of Meaſuring 2 We will try it our Way, the two 
ne aw gry 10 F. x 12 f. = 120 f. of one 

rick-work= 80 f. of one Brick and a half Wor- 
The Back is 4 ,. * 12 f. =48 f of two Brick and 
a half Work = 80 f. of one Brick and a half Wor 
The two outſide Breaſts, and infide, Breaſts, a4 
Wings, and Weiths being added together, mai 
14 f.'g i. * 8 . (for we fuppoſe the Mantle-trec +: 
lie 4 F high from the Floor) produces 118 f. of halt 
Brick-work, which reduced is 39 f. of one and 
half Brick-work, which three Contents being added 
together, make 199 F of one and a half Brick-wor', 
out of which we muſt deduct the Funnel in ec; 
Story; the Funnel of the Ground Story, is /. » | /. 
2 f. & 12f. ="r2f, of one Brick and a half Work, 
andabating one Half of the Deduction for the Par- 
getting, there remains 6 f. of one Brick and a a 

'ork, to be deducted for the Funnel of the Grou 


Floor in this Story; alſo we muſt deduct the f 


nel of this Story from the Mantle-tree, which 
1 F 2 i. „1 ,. 8 = 8 F of one Brick and a aa 
Work, which allowing one half for the Pargettin 


of the ſame, there remains 4. f. of one and 4 hai: 


Brick-work ; theſe two Deductions being added, 
make 10 f to be taken out of 199 f. and then there 
remains 189 F. of one Brick and a half Work, 
true Content of theſe two Chimneys in this Story, 
which is 21 F of one Brick and a half Work more 


than the Contents, by the uſual Way of Meaſur 


EXAMPLE X. Fig. 5. 
The Invention of placing the Funnels without or 


beyond the Jaums of the Chimneys, as in this fifa 
"6 Figure, 
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Figure, hath been but of late Years ; and indeed 
where the Breadth of the Room is but narrow, it 
is a good Contrivance, by Reaſon the Chimneys do 
not come ſo far into the Room as they would do, 
if the Funnels were placed behind them, there be- 
ing the Breadth of the Funnels, or 16 i. ſaved in the 
Breadth, which is compenſated in the Length: Now 
to meaſure this Chimney, ſuppoſing the Wall it 
ſtands againſt, to be either an old Wall, or elſe to 
have been mcaſured before by itſelf; the uſual Way 
is to girt the Chimney and Funnel about for the 
Length, and to multiply that Length by the Height 
of the Story, which we will ſuppoſe to be 10 f. the 
Girt then is 12 f. 2 1. * 10 f. =T21f. $5. of one 
Brick-work = 81 f. 1 7. of one Brick and a half 
Work. Let's try it our Way, cach Jaum is 2 f. from 
the Wall, that: is-19 z.-the-Depth-of the Chimney, 
and 5 1. for the Breadth of the Back, which two 
Jaums being added, make 4, f. x 10. = 46 of one 
Brickwork==26 f. 8 i. of one Brick and a half Work: 
The Back is f * 10 f, = 140 of half Brick-work 
23 F. 4 i. of one Brick and a half Work; the Front 
of the Funnels, is 3 f. x 10 f. 30 f. of Brick-wor'- 
16 4. thick, which muſt be reduced to Brick-work of 
14 7. the uſual Thickneſs, by making it as 14 to 16, 
ſo 30 f. to 34 f. 3 i. of one Brick and a half Work ; 
the outſide and inſide Breaſts, and Wing, and Wieth, 
are 7 f. To i. * 6 f. (that is from the Farſels to the 
Top of the Story) == 4.7 f. of half Brick-work = 1 5 f. 
8 7. of one Brick and a half Work, all theſe being 
added together, make 99 f. 11 1. of one Brick and 
a half Work for the true Content, it being 18 f. of 
one and a half Brick-work, more than the Content 
found according to the uſual Way of Meaſuring. 
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Ia and Solids. whi 


Baſ 

— r F 3 fel 

| FEI \ 

"ROW: «Lin of Stxes and CycLorms 4 
Ur, | | 1 M ] 
B ; prog 
DEFINITION L 1 

' | 11d 

5 <7 Line of Sines, is of right Sines, bowing Plat 
| the Termination of the ordinate Appla- by { 
2 cates to the Arch of the Quadrant. Or it is, Circ 


A crooked Line deſcribed from the ex- 
tream Point of the Semidiameter, aſcending by an 
equal Motion through the bowed Arch of the Qua- 
_— approaching to the oppoſite Point, accord- 
ing to the Ratio of the verſed Sines of the Arch 

paſſed over, each Definition ſhall be explained in 
the firſt Propoſition. 


DEFINITION IL 


veloig.3 is the bounding or terminating of the 
ne from the Sines, and from the ſuperior 
Arches, by the. * Applicates to the Diame- 
ter 
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ter of the ſame Circle: Or it is a crooked Line de- 
{cribed from a moveable Point, by a mixt Motion 


from equal Motions of the Orb, and of the Pr A 
Both ſhall be explained | in Prop. 23. 


DEFINITION II. Fig. 1. 


A Figure is ſaid to proceed by.its Elements, in 
which Lines are taken or accepted parallel to the 
Baſe, if the Baſe is a Line, or parallel Superficies, 
if the Baſe is a Superficie. 

We will explain it: Let there be a Rectangle 
MD, take how many ſoever Parallels to the Baſe 
M N, as PO, Sc. the Rectangle MD is ſaid to 
proceed or increaſe by MN, PO, and the other 
Elements of the ſame Kind: In like manner the Cy- 
inder M D proceeds or increaſes by the Circular 
Planes MN, PO, c. Likewiſe the Triang. MAN 
by the Lines M N, PV: The Cone MNA by the 
Circle MN, PV, Ge. | 


DEFINITION IV. 


A Figure i is Lioparallel, which PAPERS by Ele- 
ments equal to the Baſe, as a e a Cylin- 
der, Friſm, Oe. 


DEFINITION V. 


Homogene Figures are thoſe which proceed by 
proportional Elements (for Example) the Rectangle 
\1D, and the Cylinder MD, are Homogere t. 
gures, becauſe as the Line MN to P O, ſo the 
Plane MN to the Plane PO. 

DEFI- 
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DEFINITION vi 


\ The Center of Gravity is that from which Quan- 
tity being hung down by a Perpendicular, tis Equi- 


ponderate, or in Equilibrinm. - 
DEFINITION VII. 

A Ballance is a Line, to the Extreams of which 

Weights being annexed, and being hung perpend 

cular from ſome Point of the ſame Line, they mak 

Equilibrium, or weigh equal. 


DEFINITION. VII. 


Moments are the Endeavour of Weights hanging. 
compared to one another. 2 | 


POSITION I. BS. 1. 


Homogene Figures, of the ſame Kind of Altitude 
and Baſe, are equaly being of the ſame Altitude. 
they are as their Baſes ; being of the ſame Baſe, the 

are as their Altitudes; being of divers Baſes and A- 

titudes, they are in Compoſition, or they are com 

pounded of their Baſes and Altitudes : Let the 
be two Homogene Figures of the fame Kind, BAC, 

BCD, of the ſame Baſe and Altitude ; they arc 

equal: For as AC is equal to CD, ſo EI is equal 

IK, and ſo of the reſt, if there were never ſo man 

Lines drawn parallel to the Baſes AC, CD; ther 

fore they are equal. Let them be of the ſame 4'- 

titude, and not gf the fame Baſe, as ABC, . 

0 ; 2 che! 


— o c_w 
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then they are as their Baſes AD, AC; for as AD 
o AC, ſo EK to EI, and ſo of the reſt. There 
fore ABD is to ABC as AD to AC, that is, as 2 
to 1. Let them be of the ſame Baſe, but not of 
the ſame Altitude, as ABC, AEC, then they are 
as their Altitudes AB, AE; for as AB to AE, ſo 
GL to GI, and fo of the reſt ; therefore ABC is 
o AEC as AB to AE, that is, as 3 to 2. Laſtly, 
et them be of divers Baſes and Altitudes, as ABD, 
AEC, then they are in Compoſition, or they are 
compounded of the Baſes, and of the Altitudes, 
that is, as the Rectangles under BA, AD, and un- 
der EA, AC; To wit, AEC is to ABC, as the 
Rectangle under EAC to the Rectang. under BAC, 
Viz. 2, 5: 6, 25:: 5: 12, 5. But BAC is to BAD 
as the Rectangle under BAC to the Rectangle un- 
der BAD. Therefore EAC is to BAD, as the 
Rectangle under EAC to the Rectangle under 
BAD, that is in a compounded Ratio, from the 
Ratio's of AE to AB, and of AC to AD: If the 
Baſe is a Plane, the Figures will be as Iſoparallels 
under the Baſes and Altitudes : Alſo the ſame man- 
ner of Demonſtration may be applied to other Ho- 
mogene-Figures. | | 


POSITION II. Fig 2 


A Quadrant is to the Triangle, in Compoſition, 
or compounded from the Rat io of the Semidiame- 
ter to the Altitude, and from the Ratio of the Arch 
of the Quadrant to the Baſe of the Triangle ; Let 
the Quadrant be ADC, and any Triangle ACt., 
I ay, tis Homogene to the Quadrant; for as AC 
to CH, ſo AB to BF: Therefore as AC to AB, 


{0 


„r l 5 2 
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ſo CH to BE but as AC to AB, ſo the Arch 
C to the Arch BE ; therefore the Figures proceed | 


by proportional Elements, by Defin. 3. therefo:- 
they are Homogene by Definition g. therefore they 
are compounded of the Baſes and Altitudes, . 
Pofition 1. and the Baſe of the Quadrant is the 
Arch of the ſame, but the Altitude is the Radiu: 
or Semidiameter of the ſame. 


COROLLARY LI Fig. 2. 


Hence aſſuming the Baſe of the Triangle CG, 
equal to the Arch CD, and the Altitude CA ; th- 
Triangle ACG, will be equal to the Quadra: 
ACD : Aſſuming the Baſe leſſer as CK, or great 
as CH: ACK will be to ACD, as CK to CG 
and ACH to ACD, as CH to CG; laſtly, BC 
to ACH, will be as the Rectangle under BCK, 
the Rectangle under ACG. | 


COROLLARY II. 
Hence the Rectangle under the Radius AC, and 


the Half of CG, is equal to the Quadrant ACD . 


therefore the Rectangle under AC, and the Dou- 
ble of CG, is equal to the Circle ; but under four 
times CG is 8 of the Circle: Hence laſtly, 
any Sector, ſuppoſe ACM, is to a Triangle, ſuppoſe 
ACK, as the Arch CM to _ 9 


POSITION III. Fig. 3. 
| A cylinder is ſeſquialter, or once and a half of a 


Hemiſphere of the ſame Altitude, and Baſe: Let i 
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Quadrant be ALB, a Rectangle AL, a Triangle 
BML, all turned about BL; there will be gene- 
rated an Hemiſphere from the Quadrant ABL; a 
Cylinder from the Rectangle AL; a Cone from the 
Triangle BML ; theſe being granted, that begat 
from the Triline AML, is Homogene to the Cone, 
begat from BLM ;. For fince Circles are as the 
Squares of their Radii, let any one be FG, the 
Square of GE or BD is equal to the Squares of 
GD and GB or GF; therefore that begat from 
GE equals thoſe begat from GD and GF or DE, 
therefore that begat from GE, is equal to that 
begat from DE, therefore that begat from LM is 
to the begat from FG, as to that begat from DE: 
Therefore the begat from the Triline AML, and 
from the Triangle BML are Homogenes by Defi- 
nition 5. and they are of the ſame Baſe, viz. of the 
L-gat from LM, and of the Altitude BL, therefore 
they are equal by Poſition 1. Then ſince that be- 
gat from the Triangle BML being a Cone, is one 
third of the Cylinder begat from the Rectangle AL., 
that begat from the Triline AML will be like- 
wiſe one third of the ſame Cylinder ; therefore that 
begat from ALB the Quadrant, viz. the Hemi- 
{phere, will be equal to two Thirds of the ſame Cy- 
inder, therefore the Cylinder is Seſquialter, or one 
and a half of the Hemiſphere. b 

Suppoſe the Radius AB= to 5 f. the Altitude 
AM equal, or = to 5 f. the Diameter = 10 f. Then 
for the Solidity of the Hemiſphere, 10 % 10=100 % 
o looo, the Cube of the Diameter 1000 X 11= 
11000, which divided by 21, gives in the Quotient 
524 fere for the Solidity of the whole Sphere, the 
Half whereof 262 f. is the Solidity of the Hemi- 
here. For 


466 MEASURING 


ficle of the Hemiſphere. 


- goo rr on we es - N 


For the Cylinder whoſe Diameter is 10 f and. 
Altitude 8 7. ne eee 
The Area of the Baſe = 78 / 54 * 5 ,. the Al. 
titude = 392 f. Jo for the Solidity of it. 
The Cone, the Area of its Baſe 78 f. 54 * by 
of the Altitude 5 f. which is 1, 7 fere makes for 
the Solidity of the Cone 130 f. 9. 8 


be Superficie of the Hemiſphere is equal to the 
Superficie of the Cylinder, of the ſame Baſe an 
Height, the Baſes being taken away, viz. the He- 
miſphere is Homagene to the Cone:: For as that 
begat from LM to that begat from GE, ſo that bo- 
gat from the Arch LA, to that begat from the Arch 
GP, to wit, as the Square of LM to: the Square of 
GF.. But the: common Altitude is BL, x ret ol the 
Figures are as their Baſes ; but tlie Hemiſphere j: 
double of the Cone by Poſition 3, Therefore thc 
Baſe of the Cone begat from LM, is half of the 
Superficie of the Hemiſphere, begat from the Arch 
LA: And the Superficie of the Cylinder begat from 
AM, is double of the Circle begat from LM, v. 
equal to the Rectangle under AM, and the Qu4- 
druple of the Arch of the Quadrant by Coroll 2 of 
Poſition 2. therefore the Superficie of the Cylinder 
is equal to the Superficie of the Hemiiphere: Hence 
the Superficie of the Sphere is quadruple of thc 
Area of the greater Circle. MH INN 
Example, Diameter 10 f. the Periphery is 31 


417; the Area of the Circle, 18 f. 543. 


The Area 78, 543 X 2 = 15% ff 086 the Supcr- 


The 


1 


1 
|; 
| 
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The Periphery 31, 417 * 5==157 fi ogg, the Su- 
perficie of the Cylinder. A 

Another Way. The Hemiſphere is Homogene to 
the Cone, therefore the Superficie of it multiplied by 
one Third of the Height of BL, produces the Solid: 
But the Cylinder, foraſmuch as it proceeds by Cy- 
lindric Superficies, tis Homogene to the Triangle; 
therefore the Superficie begat from MA, drawn 
into half of ML or BL, produces the Solid; and 
the Ratio of the Products, or of the Solids is 2, 
the other Ratio is + : Therefore the other which 
is of Superficies is +, therefore the Superficies are 


cqual. TN 


Po8SsIT ION v. Fig. 3. 


A Sphere being cut by parallel Planes, the Seg- 
ments of the ſpherical Superficie are as the Seg- 
ments of the Diameter, cut'by the Planes at right 
Angles. Example, Let the Plane be EK; I ſay 
the Superficie begat from the Arch AD is to that 
begat from the Arch DL, as BG to GL, to wit 
that begat from ABM is equal to the Hemiſphere, 
by Poſition 3. And that begat from ABE pro- 
cceding by Cylindric Superficies, of which the firſt 
is begat from AE, is Homogene to that begat from 
ABD proceeding by Sphericals, of which the firſt 
is that begat from AD: And ſince that begat from 
GF is equal to that begat from DE, and fince that 
begat from BFG is to that begat from BED, as 
the begat of the Baſe from FG to that begat from 


DE: the begat from BFG, will be equal to that 


begat from BDE: But that begat from BFG is 
qual to that begat from the Trilive AED ; and 
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by taking away the common begat by the Trili:- 
VED, the Remainers will be equal, viz. the bega. 
from BVD, and AEY, therefore the begat from, 
BAD is equal to that begat from BAE, but thei: 
are Homogencs of the ſame Altitude AB, and 
therefore of the ſame Baſe, by Poſition 1. And the 
Baſes of the begotten from AE, and from the Arch 
AD: But that begat from AE, is to that begat 
from EM, as AE to EM, or as BG to GL; ther-- 
fore that begat from the Arch AD, to that bega 
from the Arch DL, as BG to GL; the ſame bein? 
aſſumed, it may be demonſtrated in any other Point 
Therefore the Segments of the Superficie of 
Hemiſphere, are as the Segments of the Scmi- 
diameter for the ſame Planes; therefore the Scg- 
ment of the Superficie of the Sphere, are as t\- 
Segments of the Diameter. © 


P O S1T YON VI. Fig. 4. 


If as AD the Radius of the Quadrant ADE, 
or the whole Sine, to DI the right Sine of the A 
gle BAL, ſo DI ro DC; AD will be to Al, 
AI to AC, of which alſo AD, the Difference is :!ic 
ſame DC, which is the verſed Sine of the Angle 
DBI, the double of DAI in the Quadrant DBA, 


under the Radius BD ſupduple, or half of tt“ 
former AD; to wit, the ſubtenſe DH, and 


the other will be cut in the Middle by the Peripher y 
DM A: Theſe Things appear from the Elements 
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-POSL1TION IL fig. s 


If ere an} Fig. ſuppoſe the Semicirele AHM, 
which let be turned about AC; that begat from 
AMH is to that begat from the Rectangle AL, as 
the Iſoparallel under the Baſt AMH, and from the 
Altitude A M, to the Parallehpiped under the Baſe 
AL and the Altitude AM, to wit, that begat 
from A M is to that begat from D I, as the Square 
of AM to the Square of BI, leſs by the Square of 
BD, that is to the Rectang. under the Baſe DI, 

and the Altitude AM. The fame may be demon- 

{rated by aſſuming any other. Therefore that be- 

gat from A M H is to that begat from A L., as the 

Iſoparallel under the Baſe A MH, and the Altitude 

AM, to the Parallelipiped of che fame Altitude un- 

der the Baſe AL. If we aſſume any other F 17 (for 
r 


Example) the Triang. AMH, or any other iline, 
— ſame may be demonſtrated generally. 


'P 08171 0 N VII. Fig. 6 


e e Figures of thi fame Altitude have the 
cons of Gravity equidiſtant from the Baſe. Let 
CAB, EAR be homogene Figures, and let D A be 
the Diſtance of the Centre of Gravity of the Fig. 
CAB from the Baſe AC ; it will be the ſame of 
the Center of the Fig. EAB from the Baſe AE. For 
if to the Perpendicular D F you hang down CAB 
it will equiponderate. Therefore the Moments of 
the Trapezium ACFD, and of the Triang. DFB, 
are equal; but they are compounded of the Quantis 
ries and of the Diſtances exchanging. An 1 
e the 
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the Trapezium A DGE is to DGB the Triang. as 
ADFC is to DFB, the Center of Gravity of DF B 
will be in OL ; and it will be, as the Trapezium 
ADFC to DPPB, ſo OD to DI: tlie Center ot 
the Trapezium will be in 1H. Therefore — he 
Center of GDB. in OM, and of the Trapez 
ADE in IK. Therefore of the whole Fig. ABI 
the Center of Gravity will be in DG: The ſam: 
may be demonſtrated in any other Homogenes, either 
Solids or Planes. 1 ſhew th theſe in haſte, and briefly, 
which, . in Cawalerius his th Exerciſe, at Propoſition 
the gthi, and others that have writ concerning 7 
tick 1 Geametrical Rigour, may be found demonſtra 
ted more at large. I SRP ſince theſe things are 
ſuppoſes a will ſuffice to ew en briefly, 


© * bau r 
10 81 LON, |» if 


Tig. . TY 


if two Figures (for Example) E A, BAC, "lo 
weigh on the..common. Axis.BA, the. Moment 
will be as the Solids begat from the ſame, being 
turned about BA; becauſe the Moments are com 
pounded from the Ratio of the Quantities, and from 
the Ratio of the Diſtances of the Center of. each 
gure from the common Axis BA. [Therefore tl 
Moment of K G is to the Moment of GI, in the 
compounded Ratio of the hole to the whole; and 
of the : to. the 4 ; that is, in duplicate of GK to 
G1; that is, as the 8 are of G K to the Square 0! 
Gl; that is, as that begat from G K, to chat b. 


gatf ftom G I. The ſame may be ſhewn by aſſumir 


any other. Therefore the Moment of 7 0 who! 
EA, is to the Moment of BAC, as that begat fron 
I A tO that begat from BAC. Theſe things 1 ſhe 


briefly ; 


LEY 


had oe eo ae at Ate an 
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briefly ; they may be ſeen demonſtrated more at large 
in the aforeſaid Cavalerins, and in Torricellius, con- 
cerning the meaſuring of the Parabola, a Lem. 3 oo 


COROLLARY. 


Hence from a given Ratio of the Figures, and of 
the Diſtances from each Center (for Example) of 
GF, G H, the Ratio of the Solids may be known, 
or of the Generators or Begetters from the ſame Pi- 

res; and back again from the Ratio given of the 
Solids and of the Diſtances, the Ratio may be had 
of the Figures; and from the Ratio given of the So- 
lids and of the Figures, the Ratio of the Diſtances 


PRO P. I. Fig. 8. 


An homogene Figure of a Figure of Sines, the 
Baſe of which is quadruple of the Axis, equals the 
Superficie of the Hemiſphere under the Radius, equal 
to the Baſe of the Fig: of Sines. 'That this Propoſi⸗ 
tion may be underſtood, ſomewhat of Conſtructior 
mult be uſed; Let BAE be ar right Angles, and let 
A E be quadruple of AB; let any Quadrant be 
APL; divide the Arch of it AL. in the middle in 8, 
the Sine $Z.' Divide AB in the middle in D, and 
let it be as the whole Sine AP to SZ, ſo AE to 
the Ordinate applied DH. In the fame manner 
may be found the other Ordinates applied from the 
Arch AL and the right Line AB proportionally 
divided. "Laſtly, through the Extreams of the An- 
plieds ſuppoſe the Curve Line B HE to be drawn ; 
Let AQ be equal to AB, and let it be as AE to 
s _ T7 Wd 
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DB, ſo AE to DK; and do the ſame in the other 
A pplieds, the Fig. ABK Q will be homogene of 
> ABHE. Laſtly, let it be as A C to A B, 
as Radius, or the Semidiameter to the Arch of che 
Quadrant; let AP be equal to AC, and let DI 
be equal to SZ.; and in like manner apply the other 
Sines ; B'T.P will be the Line of Sines; and call 
ABP the Fig. of Sines, AB the Axis,, AP the Ba- 
ſis, AP L the generating Quadrant, CBT the right 
Segment, VIP the verſed. Segment, CT, 5 L 
Ordinates applied; II parallel to the Axis, ACT P 
the right Trapezium of the Fig. A BT I the verſed 
 Frapezium ; that begat 8 the Fig. about B A 
the right Solid ; that 9 —4 Ap the verſed Solid, and 
it will appear that AE, the N ple of A B, 15 
equal to the Periphery of the Circle under the Ra- 
dius AC or AP: Alſo it appears, that the Fig. 
ABE is homogene of the Fig. of Sines : Laſtly, 
turn about PA in the Plane of the Quadrant, the 
Point A will deſcribe the Arch 33 ual to the 
right Line A B, which if it be turn d about L P, 
that A will deſcribe the Periphery under the Radius 
PA; fo 8 will deſcribe his under the Radius 82, 
and each other Point his under the Radius which is 
the Sine terminated at the generating or begetting 
Point: and at length the whole Arch ASL, the Su- 
perficie of the Hemiſphere. Theſe things being 
done, the Propoſition may be eaſily demonſtrated. 
For the Fig. ABHE is homogene of the Fig. ot 
Sines ABTP, by Defin. 5. the Baſe AE is qua- 
druple of the Kai AB; and it is as AP to SZ, 
ſo A to DH; AE is equal to the Periphery under 
the Radius AP of the Begat, viz. from A. There- 
fore D H is equal to the .Periphery under the 
Radius 
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Radius SZ, of that Begat, wiz. from S; there- 
fore the Fig. ABE, and the Superficie of the Hemi- 
{ſphere begat from the Arch AS I., are homogene 
Figures by Defin. 5. They are of the ſame Baſe, 
for AE is equal of the Periphery of the Begat from 
A; alſo of the fame Altitude, for the Arch AL is 
equal to the right Line AB: Therefore the Figures j 
are equal by Pofition 1. 2 


PROP H. 


The Fig. AB HE is to ABK Q, as AE to AC; 
like wiſe to the Fig. of Sines as A E to AP, that is, 
as the Periphery to the Radius; becauſe, ſince th 
are homogene by Conſtruction, and of the ſame Al- 
tirade AB, they are as the Baſes by Poſition the 1ſt. 
Therefore as AE to AQ and AB. The ſame may 
de demonſtrated concerning all other Homogenes. 


PR OP. III. 


Any Fig, homogene of the Fig. of Sines AB'FP. 
and of the ſame Altitude AB, is equal to the 
Rectang. under its Baſe and AC or AP: For fince 
ABHE is equal to two Circles under the Radius 11 
AC or AP, by Poſition 4. it will equal the Rectang. 1 
AF by Corol. 2. of Poſition 2. Therefore fince 4 
ABHE is to ABTP as AE to AP, by Prop. 2. it ll 

| 
| 
| 


will be as the Rectang. AF to the Rectang. AL. 
Therefore ABT P is equal to the Rectang. under 
the Baſe AP, and AC. In like manner it may be 
ihewn, that ABK Q, is equal to the Rectangle 
AM; and fo of the reſt. | 
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* Hence the Fig. of | Sines is equal to the Quadrate 
of its Baſe, or to. the Radius of the generating Qua- 


drant, ſo ABT FP is equal to the Quadrate AL, 
for AL is the Quadrate, becauſe AP is equal to 
AC. 


COR OL. IL 


The Triline BMP is equal to the Difference of 
the Square of the Radius, to wit, of A L, and of 
the Semicircle under the fame Radius; for A Mis 
equal to the Semicircle by Corol. 2. of Paſitiom 2. 
and ABT P is equal to the Square of the Radius. 


COR O L. III. 


Hence the aforeſaid Triline is equal to the Rect- 
angle EM under the Radius, and the Difference of 
the ſame Radius, and the Arch of the Quadrant. 


COR OL. IV. 
The fame Triline is equal to twice the Segment 


of the Circle under the Radius A P, contained by 
the Arch of the Quadrant and the Subtenſe. 


COROL. v. 
The Segment contained by the right Line BP, 


and the curve Line BTP, that is the Line of Sines, 
is equal to the Triline ACL. 


COROL. 
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As AO the Square of the Arch of the Quadrant 
to AM, or the Semicircle ; ſo AM to AL the Square 
of the Radius: Hence the Semicircle is a mean Pro- 
portional between the Square of the Radius, and the 
Arch of the Quadrant. 


COR OIL. VII. 


The Triline CBP equals the Triline ACL: 
Likewiſe BC T equals the Triline PLT: Alſo 
BCY equals the Section under the Arch YP, and 
the right Line XP. 4 Shs HEIRS 


s HO. 


We muſt imagine in our Mind the Arch ASL un- 
bent from Curvity, and deflected into the right Line 
AB; likewiſe each Periphery ordinately applyed at 
right Angles to the Arch ASL (for ſo the Radius 
falls in with the Arch) being deflected alſo into right 
Lines equal to AB, ordinately applyed at right An- 
ples : So the whole Superficie of the Hemiſphere 41 
from the Arch ASL begat in the Plane Fig. gocs 1 
ABHE away, and the Quantity remains the ſame, * 


. 


but the Round only and t e Curve are changed into 1 
right Lines and Plane. 


PS O71, To: | 
| | | | | 
If the Fig. of Sines be turned about the Axis, ü | 


that begat or generated is ſubduple of the Cylinder 
E e 4 of 
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Sines be ABC, the 


uadrant ADC, the Arche; 
DG, IC are equal: And let the Sine EG be tran-* 
flared into OR, and K 1 into LW; OB will be 
equal to A L, alſo to the Arch DG or IE: And 
ſince the Square of AC or AI is. equal to the 
Squares of KI, and IC, or EG, that is the Square; 
LV and OR; the Difference of the Squares I. V. 
LM, will be equal to the Square of OR, and the 

Circles are as the Squares of the Radius's ; there- 

fore that begat from LV, with that begat from 


Oh, is equal to that begat from VM : In like man- 


ner that begat from RS, is equal to that begat from 
LV of Z; therefore that begat from ABC, and 
from the Triline BSC are homogene; therefor: 
they are equal fince the Baſes are equal, and are in 
the fame Altitude; therefore either of them is ſub- 
duple to that begat from AS, to wit, of the Cylin- 
der of the fame Baſe and Aldtude. 


„„ 3 


Hence the Semiparabola under the Axis AB, anc 
the Baſe AC, is indeed preater than the Fig. ABC, 
yet being revolved about the Axis, begets a Soli 
equal to that begat from the Fig. ABC : But if AB 
be divided in the middle in N, and NP be drawn, 


the aforeſaid Semiparabola will cut the Line of Sines 


in PI; and the Applicates or Applyeds above NP in 
the Parabola are greater, but beneath leſſer than in 
rhe Line of Sines. 
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COR OL. II. 


That begat from any Fig. homogene of the Fig. 
of Sines, is ſubduple of the Cylinder of the fame 


Altitude and Baſe, for they are Homogenes begat 
of homogene Figures. | | EIS 


COR OL. III. Fig. 8. 


That begat from the Quadrant A B Q, to that 
begat from the Fig. ABK(Q, is as 4 to 3, becauſe 


that begat from the Quadrant, to wit, the Hemi- 


ſphere, is to the Cylinder of the ſame Baſe and Al- 
tirude, as 4. to 6. 


COR © L. IV. Fig. 8. 


That begat from the generating Quadrant A LP 
or ACP, is to that begat from the Fig. ABP, is as 
nalf of the Radius CA to two Thirds of AB, equal 
to the Arch of the Quadrant ASL ; that is accord- 
ing to Archimedes's Cyclometry, as 28 to 3: But to 


that begat from the Trilinè CBP, as one Third of 


AC, to the Difference of two Thirds of AC and 
two Thirds of AB, that is as 28 to 5. | 


If there be a mean Proportional between AB, 
AP, the Parallelipiped under the Square of it, and 
of the Altitude A B, will be equal to that begat 
from the Fig. ABTP ; for it is ſubduple of the 
Semicircle. Lay 
C O- 


ſame Cylinder, ſince the Baſe of it is equal to the 


o 
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COROL.- vi. : 


That Begat from homogene 78 ABT P of 
ide ſame He ght or Altitude, are as the Square of che 
Baſes of the Figures, (for Example) that begat from 
ABT is to that begat from AB K Q, as the 
Square of AP to the Square Am | 


COR OL II. 


That begat Hom the Lansh ined by 
Arch of the Quadrant BV, and the Curve: Line 
. ſubduple of the begat from the Trian- 
T A For let that begat from the Rectangle 
AO be © .that begat from the Triangle ABQ wil 
be 2; from the Fig. ABKQ, 3 ; from the Qua- 
drant ABVQ, 4; therefore that begat by the Lu- 


nula will be T : Therefore the Subduple of that be- 


gat from the Triangle ABO, and equal to the be 
pr from the Sprite contained by the Curve Linc 
Q, and the right Lj me BQ: Hence as the Su- 


(peri begs begat from ce 7 Line BQ, Will divide 


he middle that begat from the Odin: Viz. 
the Hemiſphere ; ſo the Superſcte d. begat from th. 
Curve Line BKQ, will divide in the middle the Be- 
gat from the Segment of the Quadrant contained 
wy the Arch BVQ, and the Tight Line B 2 


c 0 R 0 I. VII. Fig. a8 


If you "NY ith dt be AT MB, and the 
Fig. Bense 0 the Fig. of Sines ATN B, 
che Rectangle AG, A T divided in the middle in 

of 


—_- © £ | JI = 
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C; CF Parallel to AB, the right Line begat from 
the four Segments CDEOF are equal: For let that 
begat from CF be 16, that begat from CD will be 
4; from CE, 8; from CO will be 12; therefore from 
DE, 4; from EO, 4 ; from OF, 4.: And therefore 


equal. 


If you draw two Lines RP, LH Parallels to EF, 
and equidiſtant from the ſame, ſince that begatfrom 
RS and IH are equal, for AL, RT, RS are 
equal, likewiſe thoſe begat from LK, MP will be 
equal to the begat from RM and K H: And by 
ſubtracting the Equals begat from RS and IH, the 
Remainers will be equal, to wit, the begat from SM, 
KI: The fame may be demonſtrated from any 
other being aſſumed : Hence from the Cone begac 
from ATB being ſubtracted from the Hemiſphere, 


the Remainer will be divided in the middle by the 


Plane CF. 
„cox ol. . n 5. 


If AL, OB are aſſumed equal, the Cylinder un- 
der the Baſe from the Circle from AC, and from the 
Altitude AL., is equal to the begat from the right 
Segment OB R, and from the Trapezium ALVC, 
to wit, the begat from the Triline CV M is equal 
to that begat from the Segment OBR. . 


CORO L. XI. Fig. 9. 


Hence that begar from L VRO is to the Rem- 
nant as NL to LA: Hence may be had a __ 
6; Fruſ- 
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Fruſtum in any given Ratio to the whole ; if the {@(. 
quitertia Ratio be required, let NL be to NA, 
3 to 4, the begat from LVR O will be to the be. 


gat from W ABC, dans? that is NI. 


NA. 


C ORO L. XII. 


hence that begat from OBR, and CMV 

are equal, likewiſe that , at from 'ALVC, and 

from BR S ; allo the begat 2 RTV, and from 
r are equal, Sc. 


. 
— 


PROP. v. 


Any right segment of a Fig of Sines in to the 
whole Fig. as the verſed Sine of the Arch of it, 
which the Altitude of the Segment is equal to. 
whole Sine: For let any Segment be NBP Who 
Altitude NB is equal to the Arch DH, and ther- 
fore HF equal to NP: I ſay the Segment NBP 
to the whole Fig. ABC, as the verſed Sine of D! 1 
to the whole Sine DA : For ſince the Fig. ABC 
homogene to the Superficie of the Hemiſphere, 
will be divided in che Ratio of the Segments of th« 
Radii, by Poſition 5. (for Example) It you revo!vc 
the Arch DC about DA, the Superficie begat | 
the Arch DH, is to that beg at from the Arch D C, 

as the Segment NB to he Fig. ABC : But that 
bod at from the Arch DH is to that begat from 
Ard DC, as DF to DA by Poſition 5. Therefore 
the Segment NBP is to ABC, as DF the veric« 


Sine of the Arch DH, _ of * Altitude of the 
1 Ser 


Rn fr. And A ot. ao. @a; oe: ad a. oa 


>. = 


CY „„ „ K 


Segment NB to DA the whole Sine. The ſame 
may be demonſtrated in any other Segment. 


COR OL. I. 


Hence may be given the Segment which is to the 
whole Fig. in any given Ratio, (for Example) let 
he Ratio given be of DE to DA, let O R be ap- 
plied equal to EG, the Segmem OBR will be to 
the whole ABC, as DE to PA: Hence if a Seg- 
ment be required which ſhall be ont quarter of the 
whole, let DF (for Example) be one quarter of 
DA, let NB be applyed equal to FG; NBP will 
be to ABC, as I to 4: Henee if A Y be half of 
AB, T B will be one Third of ABC; and there- 
fore Eh will divide the Fig. of Sines equally. 


QO. RO T. II. 


Hence the right Segment is to the whole Fig, as 
the Applyed to the Triline of the Fig. conjoined 
equally diſtant from the Baſe of the Triline, alſo 
the Baſe of the Segment from the Baſe of the Pig. 
OA will be equal from the Baſe of the 'Triline 
SM; I fay the Segment OBR is to the whole 
ABC, 4 Applyed to the Triline VM to the 
Baſe BS: For let the Sine EG or Z I be equal to 
OR, and therefore: OB equal to the Arch DG or 
CI, the Segment OBR is to the whole ABC, as 
DE or AC, to DA or AC: But LV is equal to 
AZ or AE; therefore VM is equal to Z C; there- 
fore OB R is to ARC, as VM to BS: The ſame 
may be demonſtrated concerning any other Segment. 


"PROP 


| 
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P R O P. VI. Fig. 11. 


The Ratio may be defined of the verſed Sine t 
the whole Fig. of Sines : Let the Fig. of Sines be 
APT, the Quadrant AMT, the 'Triline annex'd 
; PVT, let AK be equal to A T, and therefore the 
| | Quadrate AN; let any verfed Segment be BRI, 
ll draw LR indefinitely, let LR be equal to IF; laſt- 
1 


ly, through the Point X, in which BR the Axis of 
the Segment will cut KN the fide of the Quadrate 
| AN, draw AXS from 8, let fall SC parallel to the 
| Axis RB; fince the whole Fig. APT is to the rig 
| Segment-LPR, as AT to AC, it will be to the 
„ Remnant, to wit, to the verſed Segment BRT, 
it AI to CI; therefore the Ratio ſought is found. 


COROL. I. 


Hence the whole Fig. is to each Segment ART, 
LPR, as AT to CT. | 


1 4 CRO | 


Hence the whole Fig. is to the verſed Segment, as 
the whole Sine to the Baſe of the Segment leis by : 
the Compound, whereby the whole Sine exceeds rhe 1 
right Sine of the Arch equal to the Axis of the Seg- ö 
ment, and from the Line which is to the Excc1s, 1 
whereby the aforeſaid Arch exceeds the Radius, i 
the Sine of the Complement of the aforeſaid A e 


SF , , e Ic SA o tk. ga woes 


* — A ad — — 


—_—” P R O P. t! 


OA * — 0 


PROP: VII. rig 12 


If a Fig. of Sines LOOT about a Parallel 0 
the Axis erected in the Extream of the Baſe, that 
begat from the Fig. will be to the Cylinder of rhe 
{me height under the Circle of the Baſe, to thai 
begat from the Pig. of the Baſe, as the Compound 
rm the Radius, and the Exceſꝭ whereby, the Radius 

ex-ceds half the Axis to the whole Axis: For let the 


tic. of Sines be A BC inſiſting perpendicularly to 


the Pläne of the Quadrate A E, and let the Solid 
proceed by the Squares A E, NI, &c. under the 
Þ ae AE; and the Altitude AB, aucb Therefore ho- 
m-ogene to that begat from the Pig. ABC turned 
about the Axis AB. it will make the Iſoparal- 
under the Baſe ABC. and the Altitude A D, 
to wit, proceeding by the: equal Flanes ABC, 
D& E:2:Let AX be equal to A C, likewiſe AN 
equal to BN, and XV equal to XN the Ifopa- 
el aforeſaid will be'to the Parallelipiped AF, to 
, under the Quadrate AE, and the Altitude AB 
as BC to the Rectangle AL; for they are ho- 
mogene Iſoparallels, thieors ig they ſhall be of 
the ame Altitude, they are as their Baſes by Poſi- 
tion 4312 therefore as A X to AB, the aforeſaid 


homogene Solid proceeding by the Squares AE, 


NI, is to the Parallelipiped AF, as AN to AB, 
by Prop 4. therefore it is to the aforeſaid Ifoparal 


ci. as AN to AX; therefore to the Difference of 


each, as AN to NX: And by taking away from 
the Parallelipiped AF the Solid proceeding by the 
Squares B. F, IH, to wit, under the Applicates to 
ts: Trilige RPE * and by taking from the Reſidue, 

the 


* 
* — —— — 8 


* — 
— — PR a 


the aforeſaid Homogene proceeding by the Squares 
AE, NI, under the Applicates of the Fig. the He. 
ſidue will proceed by Supplements parallel 0 
Gnotaons 16, 18: For as from the _ NH 
IH being taken away, and from the Reſidue NI . 
ing taken away, there will remain the Suppl. 
of the Gnomon IG, IS; So it may be done m 
other Square aſſumed; and ſince IG is <qual to 15, 
and that from any other Quadrate aſſumed, the Ex. 
ceſs whereby the Reſidue of the Parallelipiped by 
taking away the Solid, proceeding: by the Squares | 
BF, IH, will exceed the Iſoparallel under the Late 
ABC, and the Altitude AD, equal to the Excel: 
whereby the aforeſaid Iſoparallel exceeds the a 
ſaid Homogene proceeding by the Squares E, 
NI: Therefore this Homogene it ſelf is to e 
aforeſaid Iſoparallel as AN to AX, and to th! 
Difference: of both being added, as AN to A; 
laſtly to the Solid, proceeding by the Squares B T, 
IH, as AN to. N. e 

But ſince the Solid proceeding by the Square F, 
IH, is homogene to that begat from the T. ine 
K FE, or BLC turned about LC; this begat will 
be to the Cylinder of the ſame Baſe and Altitude, 
as BV to BA; therefore that begat from BAC, 
turned about CL, will be to the fame Cylinder, as 
AV to AB; therefore as the Compound from the 
Radius AX and XV, to wit, the Exceſs where 
the Radius A X exceeds AN the half of the | «is 
AB, for XV is equal to XN, 
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Theſe may eaſily be reduced to. Calculation ac 
cording to the Cyclometry of Archimedes, for AN 
will be to AX as 11 to 14; and to AV as 11 to 
17; and to VB as 11 to 5: Hence if the Cylinder 
begat from AL turned about CL be 22, that begat 
from the Triline BCL will be 5, and from the 
Fig. AB 17 ; and the Parallelipiped AF, to the Iſo- 
parallel under ABC and AD as 22 to 14. 


COR O L. II. 


Tf between NG, NP, there be a mean Propor- 
tional, and alſo between the Sides of other Rect- 
angles Parallels of NM: The ſolid Proceeding by 
che Squares under the aforeſaid mean Proportionals, 
is equal to the Iſoparallel under ABC and AD: 
But if from the Applicates ordinately applied to 


BA, by the aforeſaid mean Proportionals, the Fig. 


turned about AB, that begat will be to the Cylinder 
of the ſame Baſe and Altitude as AX to AB, that 
is, as 14 tO 22. | 


PROP. VIII. Fig. 13. 


If the Fig. of Sines is CAE, and the other com- 
mon Axis EAB, and let the ſolid Iſoparallel under 
EAB, and the Altitude AI be equal to AE: And 
laſtly, the Solid be cut. by the Plane BIE, the 
lower Fruſtum RIQB is to the whole Solid, as the 
Radius CE to the Axis CA; but the upper Fruſ- 
tum, as the Difference on 2 Axis, and of the 4 

ius 
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dius to the Axis; and to the other Fruſtum as the 
aforeſaid Difference to the Radius: We will de- 
monſtrate it; let I'T be equal to the Radius EC, 
and let the Fig. of Sines be 'TOL, and the accon- 

panying 'Friline OAI, the ſuperior Fruſtum EABI 
will proceed by right Segments the Parallels BAE, 
NDM, Cc. And BAE is to NDM, as AO to DF. 
by Coroll. 2. of Prop. 5. The ſame may be demonſtra- 
ted concerning any otherSegment ; therefore the Fru!- 
tum EABT is Homogene to the 'Triline AOI ; there 
fore as the 'Triline AOI to the Rectangle AT, ſo the 
Fruſtum EABI to the Iſoparallel under the ſame Bai+ 
EAB, and the Altitude AI: But the Rectangle A 
is to the Triline AOI as the Axis AI to the Diffc- 
rence of the Axis Al or AC, and of the Radius CE 
Therefore the aforeſaid Loparallel is to the aforc- 
ſaid Fruſtum in the ſame Ratio, therefore to th. 
Fruſtum RIQB as the Axis to the Radius ; there- 
fore the Fruſtum RIB, to the Fruſtum EAB i. 
as the Radius to the aforeſaid Difference. 


COR OL. I. 


Hence the Fruſtum RI, ſo far as it proceed 
by right Trapeziums, parallels to the Plane RIC. 
"tis Homogene of the Fig. of Sines TOI; to w. 
as TI to x FE, ſo RI to ZMNV. 


COR OL. II. Fig. 9. 


Hence any right Trapezium is to the whole F. 
as the Applicates of the Fig. equally diſtant fro 
the Baſe of the Fig. and of the Baſe of the riglit 

Segment joined to the 'Trapezium, diſtant from the 
MIL 1 2 IE Vertes 
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Vertex of the Fig. to the Radius; (for Example) 
let the right Segment be OB R, let LV be applied 
equally diſtant from AC, as OR from the Vertex 
B, the Trapezium AOC RM will be to the whole 
ABC, as LV to AC; becauſe ſince the whole 
ABC is to OBR, as LM to VM, it will to the 
Remnant, viz. AORC, as LM to LV. 


COR © L. III. Fig; TH 2 


Hence as the Rectangle T A will be divided by 
the Curve OIFI, ſo the aforelaid Iſoparallel by 
the Plane BIE; therefore according to Archimedes's 
Ratio, the upper Fruitum is to the lower, as 4 to 
7 but to the whole as 4 to 11 ; but the lower to 
the whole, as 7 to 11. 
FRO Pt. 

The Center of Gravity of the whole Fig. of 
Sines, or of the double, with the common Axis, 
will divide the Axis ſo, that the Segment towards 
the Vertex of the Fig. is to the whole Axis, as 
the Radius to the Arch of the Quadrant: Let the 
Fig. of Sines be CAE, with its ſociate CAB. the 
common Axis AC, fo divided in K, that the Seg- 
ment K A be made to the whole CA, as the Ra- 


dius to the Arch of the Quadrant; K will be the 


Center of Gravity of the Fig. EAB; that it will 
be in the Axis AC, appears, ſince AC divides in 
the Middle all the Applicates EB, HG, Ec. which 
is in K, ſhall be demonſtrated : Let fall K X paral- 
lel ro AI divided in the Middle in S, and draw 


Sc parallel to AC; draw I „ SC; theſe are pa- 
rallel, in T is the Center of Gravity of the Fruſs + 
| Ff 3 tum 


eee 
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tum RIO, becauſe it will paſs by the Center of 
Gravity of all the Rectangles of the Parallels ER : 
Alſo in SC will be the Center of Gravity of EABI 
becauſe it paſſes through the Center of Gravity of 
all the rectangled Parallels HA. For Example, let 
the Center of the Fruſtum EABI be in P, and let 
the Point Y be in which S cuts K X, and draw 
PY 9 ; ſince the Triangles SPY, 0 Y are Propor- 
tional, it will be as P to Y, oSYto Yo, that 
is, AK to KC; but PV is to Y*, as the Fruſtum 
RIQB to the Fruſtum E ABI; for the Diſtances 
are as the Weights by exchanging : Therefore A K 
is to K C as the lower Fruſtum to the upper, there- 
fore to AC as to the whole; therefore as the Ra- 
dius to the Arch of the Quadrant. Now this hath 
been demonſtrated in general; concerning each Iſo- 
parallel you may conſult Torricellius with Cavellerius 
at Exerciſe the 5th, Propoſition the 15th. 


COR 0. I. 


Hence the Center of Gravity of the Iſoparalle 
will be Y ; becauſe K X will be drawn through the 
Centers of all the parallel Planes BAE, RI, there- 

fore it will be in KX: Moreover, 8 will pats 
through the Center of Gravity of all the parallel 
Planes of BQ; therefore it will be in 8 o, therefore 
in J. * 


COMO. 


Hence the Center of Gravity of the Fig. of Sines 
CAE, is in the right Line K H, as appears: Like- 
wiſe of the Fig. CAB in the right Line KG, to 


wit, 
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wit, the Center of both equally diſtant from EB, 


or from the Vertex A, fince the whole EAB is Ho- 
mogene of each aſunder. 


ROT Fig. 14. 


The Center of Gravity of the Fig. of Sines is diſ- 
tant from the Axis one quarter of the Axis, and 
from the Baſe, by the Exceſs it ſelf, whereby the. 
Axis exceeds the Baſe : Let the Line of Sincs be 
AMC, with the Rectang. CV; the Moments of 
both Figures librate in CM, they are as the Solids 
begat from the Figures turned about CM, by Po- 
ſition the 9th: And that begat from CY is double 
of that begat from ACM by Prop. 4. but the Ra- 
tio of Solids begar from Figures is compounded 
from the Ratio of the Figures, and from the 
Ratio of the Diſtances of the Center of both 
from the common Axis by Pofition 9 ; therefore 
the Moment of the Rectangle CY is to the Mo- 
ment of the Fig. CMA, in the Compoſition from 
the Ratio CM to CO, or its equal MD, which 
is the Ratio of the Figures, and from the Ratio of 
EQ, Or ST, the half EX ; for this is the Diſtance 
of the Center Q from the Axis CM, to the Diſtance 
of the Center of the Fig. CMA from the ſame Axis 
CM; that is, the Moment of the Rectangle is to 
the Moment of the Fig. as the Rectang. under CM, 
CT to the Subduple Rectangle, under one of the 
Sides equal ro CO, and under the other, which may 
eaſily be found by drawing OR, alſo CR, PVS; 
for CP is equal to CQ, and EV is one quarter of 
MC ; for fince EP, CQ are equal, as CO to CE, 
the half of CM, fo CT, the half of CO to CS, the 

2 5 Half 
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half of CE ; therefore CS or EV is half of CE; 

therefore one quarter of CM ; therefore CS is the 
other Side of the Rectan ſought, therefore tis the 
Diſtance of the Center of Gravity of the Fig. CMA 
from the Axis MC. Laſtly, ſince CD is the Ex- 
ceſs whereby the Axis CM exceeds the Baſe CA, 
by drawing” DF parallel to the Baſe, and aſſuminę 


DF equal to CS, the Center of Gravity of the Pig 
CMA is in F. 


COR OL 


Hence ſince ME is to DE, as 4to 1, That is, #5 
the Rectang. CY to the Rectang under one quarter 
of CM, and under CA, that is, as the Semicircle 
to the Semiquadrant, CA will be to DF as the 
Square of the Radius to the, Semiquadrant: 'There- 
fore equal weighing being made, and aſſuming the 
Weight to the Arm CX, with the Perpendicular 
CM, the Semiquadrant will equiponderate the Fig. 
CMA, for the Moments are equal, viz. compound- 
ed from the Ratio of CX to CY, and n the 
Ratio of CY to CX. 


COR OL. IL 


Hence is had the Center of the Triline MKA, 
viz. by drawing EG equal to EQ, and through G 
draw FGH: It will be as CD to DM, ſo FG to 
GH ; H will be the Center ſought, and the thing 
may eaſily be reduced to Calculation ; let CM be 
11, CA will be », likewiſe CO, MD. will -be 75 
therefore CD will be 4, DE will be 1 23 EV 2+; 
NM, or IK, 245 LK will be 2 18. 


COROL 
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c ORO L. II. pig. 13. 


Hence the Center of Gravity of each Fruſtum of 
the Iſoparallel in Prop. 8. may be found; for ſince 
the upper Fruſtum EA BI is Homogene to the Tri- 
line OAl, by Prop. 8. the Center of the Fruſtum 
will be equally diſtant from the Baſe EAB, as the 
Center of the 'Triline from the Baſe AO : And 
theſe Diſtances are had by Coroll. 2. let it be AD, 
draw DP parallel to AC; I ſay, the Center of 
the Fruſtum is in P; for fince tis in CS, alſo in 
DP, it will be in P, in the Point of the common 
Section. In like manner, the Center 6 of the other 
Fruſtum is had, as well by drawing the right Line 
P © through Y, as alſo by the ſame Method, ſince 
this Fruſtum is Homogene of the Fig. of Sines TIO, 
by Coroll. 1, Prop. 8. 


COROL IV. 


Hence may be known the Quantity of the Line 
DP ; for ſince AC is to AS, as DP to DS; and 
ſince AC is double of AS, DP will be double of 
DS : Therefore by putting the Axis AI to be 11, 
DS will be 2 3, and conſequently DP will be 5 4 
becauſe tis the Double of 2 4, or of DS. 


P'R OP. XI. Fig. 14. 


If the Fig. of Sines be turned about the Baſe, 
that begat from it is to the Cylinder of the ſame 
Baſe and Altitude, as the Rectang. under the Bate, 

Ff4:::: and 
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| and the Exceſs whereby the Axis exceeds the Baſe 
| to the Rectang. under the Axis and half of the Axis; - 
| for let the Fig. be CMA, the ReQtang. CY ; turn 
| both Figures about AX, the Solids begat are in 
| . Compoſition from the Ratio of the Figures, which i: 
þ CO to CM, and from the Ratio of the Diſtance: 
1 of the Center of both from AX, which is CD to 
CE by Poſition 9. and Prop. 9. Therefore that 
begat from CMA is to that begat from CY, as the 
Rectang. under CO, CD, to the ReQtang. unde: 
CM, CE. Therefore as the Rectang. under the 
Baſe, and the Exceſs whereby the Axis exceed: 
the Baſe, to the ReQtang. under the Axis, and halt 
the Axis. i * 


5 co R O1. I. 


Hence is had that begat from the Triline MAK 
for by taking away that begat from CMA being 
known, from that begat from CY being known, 
[3 the Reſidue will be the begat from the Trilin- 
j MKA alſo known; and that the thing may be re. 
þ duced to Calculation, let that begat from CY be 
121, that begat from CMA will be 56 ; therefor: 
that begat from the Triline MKA will be 65. 


COR on. u. 


And that e may find that begat from the Fig 
CMA turn'd about MK, let that begat from th. 
Fig. CMA turn'd about CA, be an Homogene So- 
lid under the Square of the Baſe CM, and the 
Altitude CA be called B: Let the Parallelipiped 
| of the fame Baie and Altitude be called C: Let thc 

8 | Iſoparallel 
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Iſoparallel under the Fig. of the Baſe CMA, and 
the Altitude CM be called D; then C will be to 
D,as MC to MD: Add to D the Exceſs whereby D 
exceeds B; C will be to the Aggregate from D, and 
che aforeſaid Exceſs, as that begat from CY to that 
begat from the Fig. CMA turn'd about MK: 
And by taking away this begat from that, the Re- 
ſidue will be the begat from the Triline MKA 
turn'd about MK. Theſe may be demonſtrated in 
the fame Manner as is demonſtrated at Prop. 7. but 
ſhorter. That begat from MA is to that begat 
from MCA turn'd about MK, as the Rectang. 
under MC, ME to the Rectang. under MD, MD; 

that is, as 121 to 98. . 


PROP. XII. Fig. 15. 


If you let any right Segment of a Fig. of Sines 
be of the ſame Altitude with the verſed Segment 
of the ſame, it will be to the whole Fig. as the Baſe 
of the verſed Segment to the Baſe of the whole 
Fig. For let the Fig. of Sines be ARB, the Qua- 
drant ABD; the right Segment ILR, the verſed 
Segment of the fame Height CNB : I ſay, ILR 
is to ARB, as CB to AB; for fince MN and 
An are equal, alſo AC and VC; TS will be 
equal to IL; becauſe TA is equa! to MR, there- 
fore TR will be equal to the Arch DS; therefore 
the Segment IRL is to the whole Fig. ARB, as 
TD equal to VF, or CB to the whole AC, by 
Prop. 5. ; 


COROL 


rr 
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'COROL. I 


Hence the right Trapezium AILB is to the 
whole ARB, as the right Sine of the Arch equa] 
of Altitude to the Trapezium, viz. Al to che 
whole Sine AB. F | 


COR OL, IL. 


Hence the whole Fig. ARB is to the Segmen: 
MRN, as AB to SX; but to the Segment IL. 
as ABto TD: Likewiſe to the Trapezium AMNB, 
As AB to TS; and to the Trapezium AILB, 5; 
AB to AT. 


PROP. XIII. Fig. 16. 


The Solid under the Altitude of the Baſe of the 
Fig. of Sines proceeding by right Segments unde: 
the Altitudes ordinately applied, parallel to th. 


Axis, is Homogene to the Triang. Let ABC 


the Fig. of Sines, for Example, the Baſe ; let alſo th 
Fig. of Sines be ABD under the right Angle BA. 
and under the ordinate Applicates Parallels BA. 
OH ; let the right Segments, as OHG be equa! 
toEAF: I fay, this Solid under the Baſe ABC, 
and the Altitude AD proceeding by the atoreſ-1d 
right Segments, of which the Vertexes are ternu- 
nated at the right Line AD, is Homogene to th 
Triang. (for Example) ASD. For ABC is to AEF. 


or HOG, as AD to HD, or AS to HK, by Prop. 


12. The ſame may be ſhewn by aſſuming a» 
other right Segment. Therefore the whole Solid 
ABCD is Homogene to the Triangle ASD. 

| CORO: 
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— 


2 Superficies and Solids, 433 
£.4GD KD. 1 


Hence the aforeſaid Solid ABCD is half the 
Iſoparallel under the Baſe ABC, and the Altitude 
AD; For as the Triangle ASD is to the Square 
A 1, ſo is the Solid ABCD to the Iſoparallel 
A BCD. | | 


COROL H. 


Hence the Solid, which proceeds by Rectangle 
Parallels under the right Sine, and of the Comple- 
ment, being applied to AB in the two Figures 
ABC, ABD is equal to the former Solid. For let 
there be any Applicate EO, to which another EF 
approaches at a right Angle OEF; EO is the 
icht Sine of the Arch equal to EB; and EF the 
right Sine of the Arch equal to EA; therefore tis 
the Sine of the Complement of the firſt Arch ; 
therefore the Rectang. E. F. is under the right Sine, 1 
and of the Complement : Ihe ſame may be ſhewn | 
by aſſuming any other right Angle. Therefore that if 
Solid, which proceeds, by the Rectangles of this 1 
ſort is equal to the Solid ABCD; therefore Sub- 
duple of the Iſoparallel under the Baſe ABC, and 
thc Altitude AD. 


: 

| 
{1 
19 
1 

| 
1 

i 

. 

4 


PROP. XIV. Fig. 17. 


The Solid under the Baſe from the gcnerating __ 
Cuadrant, and from the Altitude of the Axis of ; 
the Pig. of Sines, proceeding by Sectors parallel to 1 
ihe Baſe, which ſhall be in the Ratio of Altitudes, 

p | OE 


_ 
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1 is Homogene to the Triang. Let the Quadran be 
ALC, the Altitude AF, equal to the Arch of G 
$ Quadrant CL, and let any Sector be GID, un- 
der the Arch ID, equal to GP, fince the right 
I! Sine of it is GH; I fay, the aforeſaid Solid is Ho- 
I mogene to the Triang. AFC: Becauſe the Sc 
| ACL is to the Sector GID, as the Arch CI. t, 
ö the Arch DI; that is, as AF equal to the Arch 
CL to GFE, equal to the Arch DI; that is, as A; 
1 equal to the Arch CL to GFE, equal to the Arc, 
[ DI, that is, as AC to GO; therefore the 800. 
| and the Triangle proceed by proportional Elements, 
therefore they are Homogene. 


oe a * a. 


ww 3. +4 


. 2 Ma TY . 


— 


c ORO. 1. 


Hence the aforeſaid Solid, proceeding by Par 
Sectors, is one Eighth of the Cylinder under . 
Baſe of the Circle, whoſe Radius is AC, and 
der the Altitude AF. 


co W.\ 


Hence, if a Solid happens of the ſame Altitude 
AF, procceding by Rectangle Triangles, under 
the Baſe and Altitude, from the right Sine a 
the Complement, it will be 4 of the Iſoparalie 
Solid, whoſe Baſe is the Fig. of Sines, and the 
titude the ſame of the Fig. of rhe Baſe ; (for 
ample) let the Triang be GHD under GH: Y 
right Sine of the Arch DI, or KL equal to 
and under HD, equal to BK, the right Sine fe 
Arch KC equal to GA. Therefore GHD is un er 
the right Sine, and the Sine Complement : The ſame 


may 


mw SO 6 9 e= Xe Ao A rd dk. 
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may be ſhewn in any other aſſumed. And ſince this 


Solid proceeding by the aforeſaid Triangles, is Sub- 
duple of the Solid proceeding by Rectangles under 
he ſame right Sine, and the Sine of the Comple- 
went; for they are Homogenes, and of the fame 
A'citude, and every Rectangle is double. of its 
Triangle. And ſince the Solid proceeding by the 


aforeſaid Rectangle is ſubduple of the Iſoparallel 


golid under the Baſe of the Fig. of Sines, and the 
4A'tirude the fame as the Fig. from the Baſe, by 
Coroll. x. of Prop. 13. the aforeſaid Solid proced- 


ing by Triangles will be 4 of the aforeſaid Iſo- 


parallel, | 
COROL. ui. 


Hence is had the whole Solid ACL, viz. the 
Aggregate from the Procedents by the Sectors, 


and from the Procedents by the Triangles, for the 
Procedents by the Triangles is 5 of the afore- 
laid Iſoparallel, which is equal to the Cube un- 
der the Side AC. Hence the Ratio's may be re- 
duced to Calculation, let the Parallelipiped under 
the Square of the Baſe AC, and the Altitude AF 
be 14, it will be to the Cube under the Side AC 


as 14 to 8 ; therefore to the Procedents by Tri- 


angles as 14 to 2 ; therefore to the Quadrant, 
or Fourth of the Cylinder, under the Baſe from 
the Quadrant ALC, and the Altitude AFP, as 14 
tO 11 ; therefore to the Procedents by the Sectors, 


as 14 to 5 7+; therefore to the Aggregate afore 


hid, as 14 to 7 . 


COR OI. 


1 


MEASURING 
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Hence, if from the aforeſaid Aggregate be talen 
away the Solid proceeding by parallel Squares Al 
under the Altitude AC, which is equal to + of tl: 
Cube, and therefore 5 4% of the Reſidue ; tat 
which proceeds by Rectangles parallel to GE will 
be 1 34, which if it be added to the Solid AFC, 
the Aggregate will be 9 33. 


COR OL: V. 


Hence, if there be a Parallelipiped under 
Altitude AC, and the Square of the Baſe Af. 
will be to the aforeſaid Parallelipiped in the 
Coroll. as 22 to 14. ; fince the Parallelipiped und. 
the Square of AF, and the Altitude AC, is to the 
Solid, which proceeds by the Squares under A, 
BH ; that is, under Arches of the ſame Altitude, 
as 121 to 56, by Prop. 11. Coroll. 1. that is, as 22 
10 5+; if from 10 5+ we take away the Aggregate 
9 35, as in Coroll. 4. the Reſidue will be , thai 
is, the Solid under the Altitude AC, proceeding by 
Squares, under the Differences of the Sines, and of 
the Arches, which is to the Solid, proceeding by 
the Squares under the Sines, as 11, to 98. 


COR OL. VI. 


The Solid AEC proceeds by Rectangles parallel 
of AE, under the Arches, and right Sines: 80 
AE is under AL the whole Sine, and AF equa! 
to the Arch of the Quadrant. Alſo BD under I, 


E114) 
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equal to the Arch KC, and BK the right Sine of 


the Arch CK : The fame may be ſhewed in any 
other aſſumed. 


COR O L. VII. 


Hence if a Solid be made of the Altitude AC, 
proceeding by Rectangles under the Arches, and 
under the Compounds from the Arches and the 
Sines, from which take away a Solid of the ſame 
Altitude, proceeding by Squares, under the Arches, 
and which we appoint at Coroll. 5. to be to the 
Parallelipiped of the fame Baſe and Altitude AC, 
% 105+ to 22: Without doubt the Solid remain- 
ig of the ſame Altitude AC will proceed by Rect- 
1ngles under the Arches, and the Sines ; therefore 
tis equal to the Solid AEC: Therefore ſince AEC 
1, the aforeſaid Solid, proceeding by Rectan- 
gles under the Arches, and the Compounds from 
he Sines, will be 17 47; to which if we add the 
Solid proceeding by the Squares of the Sines, like- 
wiſe proceeding by the Rectangles under the Ar- 
ches and the Sines, the Aggregate will be 31 , 
and this is the Solid of the Altitude AC proceed- 
ing by the Squares under the Compounds from the 
Arches and the Sines. Alſo the Parallelipiped is 
had under the Altitude AC, and the Square of 
'e Baſe under the compounded from the Arch 
of the Quadrant, and the Radius; for it is to the 
P:rallelipiped of the ſame Altitude under the 
Square of the Baſe AF, as 324 to 121, or as 


110 


58 1 0 22; 
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COR O L. iv. 


Hence, if from the aforeſaid Aggregate be talen 
away the Solid proceeding by parallel Squares A! 
under the Altitude AC, which is equal to 4 oft 
Cube, and therefore 5 45% of the Reſidue ; that 
which proceeds by Rectangles parallel to GE will 
be 1 26, which if it be added to the Solid AEC, 
the Aggregate will be 9 33. 


COR OL. v. 


Hence, if there be a Parallelipiped under 
Altitude AC, and the Square of the Baſe AF, |. 
will be to the aforeſaid Parallelipiped in the 
Coroll. as 22 to 14. ; fince the Parallelipiped und. 
the Square of AF, and the Altitude AC, is to the 
Solid, which proceeds by the Squares under Af, 
BH ; that is, under Arches of the ſame Altitude, 
as 121 to 56, by Prop. 11. Coroll. 1. that is, as 229 
10 5+; if from 10 5+ we take away the Aggrecatc 
9 35, as in Coroll. 4. the Reſidue will be 4+, that 
is, the Solid under the Altitude AC, proceeding by 
Squares, under the Differences of the Sines, and of 
the Arches, which is to the Solid, proceeding by 
the Squares under the Sines, as 11, to 98. 


CORO: VI. 


The Solid AEC proceeds by Rectangles parallel 
of AE, under the Arches, and right Sines 80 
AE is under AL the whole Sine, and AF equa! 
to the Arch of the Quadrant. Alſo BD under iti, 


£4114 
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equal to the Arch KC, and BK the right Sine of 
the Arch CK: The ſame may be ſhewed in any 
other aſſumed. 


CORO TL. VI. 


Hence if a Solid be made of the Altitude AC, 
proceeding by Rectangles under the Arches, and 
under the Compounds from the Arches and the 
Sines, from which take away a Solid of the ſame 
Altitude, proceeding by Squares, under the Arches, 
and which we appoint at Coroll. 5. to be to the 
Parallelipiped of the ſame Baſe and Altitude AC, 
14 105+ to 22: Without doubt the Solid remain- 
ig of the ſame Altitude AC will proceed by ReQ- 
angles under the Arches, and the Sines ; therefore 
tis equal to the Solid AEC: Therefore ſince AEC 
, the aforeſaid Solid, proceeding by Rectan- 
gles under the Arches, and the Compounds from 
he Sines, will be 17 43 ; to which if we add the 
Solid proceeding by the Squares of the Sines, like- 
wife proceeding by the Rectangles under the Ar- 
ches and the Sines, the Aggregate will be 31 4+, 
and this is the Solid of the Altitude AC proceed- 
ing by the Squares under the Compounds from the 
Arches and the Sines. Alſo the Parallelipiped is 
Had under the Altitude AC, and the Square of 
ie Baſe under the compounded from the Arch 
of the Quadrant, and the Radius ; for it is to the 
Parallelipiped of the ſame Altitude under the 


Square of the Baſe AF, as 324 to 121, or as 


52 ＋ to 22. 


EM to CX, ſo that begat 
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PROP. XV. Fig. 18. , 


If the Fig. of Sines be doubled or whole, they 
will reſemble two 'Trilines joined by the Baſes, the 
whole Fig. is Homogene to the Solid begat from 
the Fig. of Sines turned about the Axis; for ER 
will be whole or double of the Fig. of Sines, 0 
which the two 'Trilines EDR, ADR. are alike, be- 
ing joined by the Baſes in AR: I fay, the Fig. 
EARM is Homogene to that begat from the Ig. 
of Sines (for Example) of EAM turn'd about EA 
to wit, as EM to DT, ſo DT to DR; and ac- 
cepting DF, DC equal; as EM to CQ, the rig! 
Sine of the Arch equal to CA, ſo CQ to CX, 
veried Sine of double the Angle in the Quadrant, 
whole Arch is equal to AD, the Half of AE ; and 
as EM to FO, the right Sine of the Arch equal 
FA, ſo FO to FZ, of which allo FY the Diffe- 
rence is ZY equal to CX, by Poſition the 
But as EM to DR, fo that begat from EM 
that begat from DT ; and as EM to FZ, ſo tit 
begat from EM to that begat from FO; and 13 

— EM to that beg: 
from CO, for they are begat as the Squares; tho 
fore the Fig. EARM is Homogene to that be 
from EAM turn'd about EA. 


co ROI. I. 


Hence EAR M is ſubduple of the ReQan. 15, 
becauſe the aforeſaid begat is Homogene ; yea, 
ſince the Triline ADR is equal to the 'Triline EDR, 
the Rectang EK will be equal to the Fig. ary 

an 


1 1 9 . 2 1 
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and fince this is Homogene to the aforeſaid begat, 
from thence alſo it follows, that the aſoreſaid be- 


gat is ſubduple of the Hunte of the ſame Baſe 
and Altrtude. 


"CORO. II. 


Hence the Center of Gravity of the Fig. EARM 
is had ; for ſince the Center Re ERM is had, ſup- 
poſe 7, and of the Triline AER, ſuppoſe , rw 
go, and fo divide jt in H, that H be to H % A8 
the Triline ERA to ERM, that is, according to 
Archimedes's Ratio, as 7 to 4; H will be the Cen- 
- of Gravity of that you LE: as appears from 


the aforeſaid. 
COROL. II. 


Hence by uſing Calculation, and by drawing yr, 
H; Ex is to ED, as 4 to 11, and to EA, as 4 to 
223 and 7 to 'D, as 4 to 7: Therefore Jet Dr 
be 11, and 9 will be 43 ET 63; ED'173; EA 
3432 Therefore E to UA, as 10 3 to 245. 


CO ROL. IV. 


„ Center of Gravity of the begat from the 


g. of Sines EAT M turn'd about AE is ', for 


the aforeſaid begat is Homogene of the Fig. 
EARM; therefore the Center of both will be 
<qually diſtant from the Baſe. 


PROP. 


1 
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PROP. XVI. Fig. 19. : 

If we turn about the Axis Plane Figures Ho- 
mogene to the begat from the Fig. of Sines turned 
about the Axis, the Ratio is had of the begat 
the Cylinder of the ſame Baſe and Altitude; tor 
let EARM be Homogene to the begat from th- 
Fig. of Sines, as aforeſaid, turned about EA ; tha: 
begat from it, is to that begat from ES in the R.. 
tio compounded from the Ratio of the Fig. EAR 1 
to ES, that is, half; and from the Ratio of TH to 
DR. : For I ſuppoſe in H to be the Center of Gia 
vity of the Fig. EARM, for the aforeſaid 81 
are as the Moments of each Fig. vibrating in F 4. 
by Poſition 9; and the Moments are in the afor-- 
{aid compounded Ratio, as hath been already of 
times repeated, 


, i FE 3.4 vt. 
og . \ | : g + 
. « 27 * 9 4 . 


Hence is found the begat from ERM; now be 
cauſe we have the begat from the Triline EB 
by Prop. 7; therefore equal to this is the beg 
from the Triline ADR, both being taken ava 
from the begat from EAR M being known, 
Reſidue will be the begat from E RM. This na 
alſo be demonſtrated other wiſe; for the begat fro 
ERM is to the Cylinder of the ſame Baſe and 4 - 
titude, as the Iſoparallel under the Baſe ERM, an 
the Altitude EM, to the Parallelipiped under che 
Baſe EP, and the Altitude EM, by Poſition 7. 


COROL 
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Hence alſo is had that begat from MPR to 
wit, by taking away the begats from E R M, and 
from EDR known, from the begat from EP 
know. en e 


PRO. XVII. Fig. 12. 


The Center of Gravity is had of that begat from 
the Triline annex'd to the Fig, of Sines turn d about 
the proper Axis. Let the Triline be CB L turned 
about CIL., from it the Center of Gravity of the 
begat is had from the Centers of the other Solids 
being known; of which the Axis is common; to 
wit, we have the Center of the Parallelipiped un- 
der the Baſe AE, and the Altitude AB, equal to 
QY in the Scale. - Alſo of the Solid proceeding by 
the Squares A E, NI, under the Sines, Homogene 
to that begat from ABC turn'd about AB; let it 
be T. Alſo of the Iſoparallel under the Baſe ABC, 
and the Altitade AD of the proceeding by the 
Rectangles A E, NM, for it is Homogene of the 
Fig. ABC; let it be X. And as the Difference of 
each to the Solid proceeding by the Squares A H, 


NI, ſo TX to XZ in the Scale annex'd to the 12 


Fig. Z. will be the Center of the aforeſaid Diffe- 
rence ; to wit, of the Solid proceeding by Rectangles 
parallel to GI; alſo in Z. is the Center of the other 
equal Solid proceeding by Rectangles parallel to IS ; 
alſo the Center of the Iſoparallel Solid is had, under 
the Triline Baſe C LB, and the Altitude CE; for 
let QY the Scale, be divided in the Middle in, and 

1 Gg 2 as 


* 
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as the foreſaid Iſoparallel under the Baſe CLB, to 
the Iſoparallel as above under the Baſe ABC, ſo X 
to 5; | will bethe Center of the Iſoparallel under the 
Baſe CLB ; laftly, let it be as the Solid proceeding 
by Rectangles parallel IS as above, alſo known, of 
which the Center is Z, ſo Z to o, the Center of 
the Solid proceeding by the Squares parallel BF, 
TH will be in . 

But this is Homogene to the begat from the Tri- 
line EFK turned about E F; therefore if QY is the 
Axis of the foreſaid begat, the Center of Gravity of 
it will be in 5; laſtly, if as y# to 67, ſo the begat 
from CA turned about CL, to the begat from the 
Triline CLB; * will be the Center of gravity of 
the begat from CAB: In like manner the Center of 
Gravity may be had of the begat from the Triline 
CLB turned about AB, ſo T tog; 6 will be the 
Center ſought. . + ö 


PR OP. XVIII. Fig. 19. 


The Center of Gravity is had of that begat from 
a Fig. Homogene, to the begat from the Fig. of 
Sines turned about the Axis; Be let the foreſaid Ho- 
mogene Fig. be EAR M turned about E A, we 
have the Center of the begat from both the 'Trilines 
EDR, ADR which is in D; likewiſe of the be- 
gat from ERM, to wit, of the Homogene to the 
Iſoparallel Solid under the Baſe ERM, and the Al- 
titude EM by Poſition , which is in Z, by grant- 
ing that the Center known of the Fig. ERM is in 


X ; ſo laſtly, ED will be divided in I, that ZI is to 


ID, as the begat from both the Trilines EDR, 
ADR, is to the begat from ERM; I will be the 
Center of the begat from the Fig. EAR M. 

| | FROP 
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PROP. XIX. 


If the foreſaid Fig. Homogene to the begat from 
the Fig. of Sines as aforeſaid, be turned about the 
Baſe, the Ratio is had of the Solid begat to the 
Cylinder of the ſame Baſe and Altitude; let them 
be the fame as above, and turn the Fig. EARM 
about EM ; let the Center of the Fig. be H, the 
Solid begat is to the Cylinder in compoſition from 
the Ratio of ED to EA, and from the Ratio of 
LH to ED, that is, as the Rectangle under 
ED, LH, to the Rectangle EA, ED, that is as 
LH to EA; for the Solids begat are compounded 
of the Figures, and of the Diſtances of the Centers 
from the common Axis about which the Reyolution 
is made by Poſition 9. 


COROL I. 


Hence alſo are had other begats, to wit, from 
E DRM; becauſe we have the begat from E RM, 
by Prop. 11. alſo the begat from the Triline EDR, 
by Corol. 1. of Prop. 11, therefore the Aggregate 
from both, therefore the begat from EDRM : Alfo 
we have the begat from the Triline ADR, for by 
taking away the begat from ADRM from the be- 
gat 3 EAR M, the reſidue will be the begat 
from ADR; likewiſe we have the begat from 
SMR A, for by taking away the begat from 
E ARM from the Cylinder begat from ES, the re- 
ſidue will give the begat from SMR. A, from which 
if we take away the begat from the Triline MPR. 

Gg 3 known, 
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known, the reſidue will give the begat from 
S PR A. 1 N 


co ROL In 


Alſo we have the begat from EAR M turned 
about MS, for by: taking away the begat from 
SMR A known, from the Cylinder begat from 
MA, the reſidue will give. the begat from EARM. 


PRO. XX. Fig 19. 


The Center of Gravity is had of the begat from 
EAR M turned about E M, for we have the Cen- 
ter of the begat from ERM, which is N; alſo of 
the begat from both Trilines EDR, ADR Ho- 
mogenes to the Iſoparallel Solid under the Baſc 
EAR, and the Altitude EA; and ſince the Center 
of the Triline EAR, is known by Corol. II. of 
Prop. 10. let it be in Q, draw Q V, the Center of 
the begat from EAR is in V: So laſtly, divide 
VM in O, that OV be to OM, as the begat from 
ERM is to the begat from EAR, E will be che 
Center of Gravity of the begat from EAR M, the 
thing may eaſily be reduced to Calculation. 


PROP. XXI. Fig. 20. 


We may find the Ratio of the begat from any 
Segment of a Fig. of Sines; let the Fig. of Sines bc 
DAS, any Segment AT; let the Fig. DAFL 
be Homogene to that begat from the Fig. of Sines, 
as above; the begat from AQT, will be to the be- 
gat from D AS, as the Triline T AX to the whole 

| | | DAFL-; 
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DAPL ; let DC be equal to AT, let alſo the Fig. 
of Sines be DFY, the Ratio of DFV to DAS 
being known, which is 3, the Ratio alſo will be 
known of DAS to AL, which is A . therefore from 
theſe is had the Ratio of DAS to DAF L, which 
is + AL, therefore the Ratio is known of DAFL 
8 the Triline DCP; therefore alſo of the begat 
from D AS turned about DA to the begat from 
the Segment TAQ. 

In another manner, the Ratio being known of 
the Rectangle DK to DG, equal to the Fig. 
DAF L, allo to the Trapezium DPIL, which be- 
ing taken from DK, the reſidue are the Trilines 
DEP, LK1; therefore the Ratio is had of the 
Rectangle DG co the Triline DCP. 


G0 N90 L. I. 


Hence by tranſlating the Segment T AQ into 
DCZ, and by making the Fig. of Sines EMK by 
producing the Axis FM, and then dividing VN. 
in the Middle, draw RY parallel to LS; if rhe two 
Trilines LK I. DCE librate in YR, it will be 

nal weight ; For as IK to DE, fo any Parallel 
of? IK to any Parallel of DE equidiſtant from Ry; 
but as DCE LK1, fo the begat from TAQ or. 
DCZ to the begat from $ y&, to wit, as the begat 
from D. is equal to the begat from , ſo the be- 
gat from any Parallel to DL, is equa! to the begat 
from the Parallel to equidiſtant from YR : 'There- 
fore the Moments of the Weights of thoſe begat 
from DCZ, and from 87% in YR. are equal; like= 
wiſe the begat from C-# SZ, to wit, as PI is equal* 
to an, and any other Parallel to PI, equal to ano- 


684 ther 
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ther Parallel equidiſtant from OR, ſo the bega: 
from C equal to the, begat from SL; And any 
other begat from a Parallel to C equal to the be- 
gat from another equidiſtant from YR. 


F 7 # TH. : + % 2 4 ; 
. GO: RO: Is: 1b} 
: % 1 40 n 9 


Hence is had the Diſta nce of the Center of Gra- 
vity of the Segment TAQ from the Axis TA, for 


ſince the Ratio is had of the begat from IA Q, to 


the begat from the Rectangle under TA, TQ; al- 
fo the Ratio of the Segment I AQ to the foreſaid 
Rectangle, ſince thoſe begat are in compoſition, o. 
are compounded from the Ratios of the Figures, and 
of the Diſtances of the Center of each from the 
common Axis 'T A : Laſtly, ſince we have the Di- 
ſtance of the Center of the aforeſaid Rectangle, 


which is + T, from thence we have the other Di- 


ſtance, viz, of the Center of IA Q from the ſame 
TA; which that it may appear more clear, ſee Fig. 
21. let the Ratio of thoſe begatters be AB, AD, 
I:t the Ratio of the Figures be AB, AC, let BC be 
a Diſtance known, to wit, of the Center of the Rect- 
angle common from the Axis; let the Rectangles be 
AE, AG, AB, draw KC, FIL; FG will be the 
Diſtance {ought ; and the Rectangles are AE, LG, 
as AB, AD, and in compoſition | vi the Ratios ot 
ABto AC, and of BE to FG. 


CORO L. III. Fig. 20. 


Hence is had the Diſtance of the Center of Gravity 
of the Trapezium DA from the Axis AD; be- 
cauſe we know the Diſtance of the Center of the Rect- 

| g | angle 
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angle DQ, alſo of the Segment TAQ; therefore we 
now the Aggregates from both; likewiſe we have 
he Diſtance of the Center of Gravity of the Trape- 
zium DTS from the Axis DA, ſince we have 
he Diſtances of the whole DAS, and of the Part 
AQ, of the other Part alſo may be had. 


COR O L. IV. 


Hence is had the Diſtance of the Center of Gra- 
vity of the verſed Segment 8 from the ſame DT, 
to wit, ſince we have the Diſtances of the whole 
DTS, and of the other Part, to wit, of the Seg- 
ment ZQS, therefore alſo the Diſtance of the Cen- 
ter of the ſame ZQS from the Axis Z. Q; there- 
fore we have the begat from the Segment 2 Qs turn- 
about ZQ, for it is to the Cylinder of the ſame 
aſe and Altitude in the compounded Ratio from 
2s to 2 T, and from the Ratio of the Diſtance 
of the Center Z Qs from Z. Q to the half of ZD. 


c Oo ROI. v. 

Nence from deſcribing the Quadrant DST fince 
the Perpendicular is had falling on ZS from the 
Center of Gravity of the Segment Z,QS, likewiſe 
te Perpendicular falling on ZS from the Center of 


Gravity, Z 8 is had alſo the Perpendicular falling 
»a the ſame DS, from the remaining Fig. ST. 


PROP. XXII. Fig. 22. 
The Homogene Fig. begat from the Fig. of Sines 


ned about the Axis, is equal to the Circle whoſe 
; Diameter 
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Diameter is the Baſe of the Fig. Let the fore 
Homogene Fig. be AS IH, let the Semicircle 5 


AK H; ſince this is equal to the Rectangle AI. 


and therefore the whole Circle equal to the RS. 
angle AL, to which ASIH is equal, this will U. 
equal to the Circle. | 


COR OIL. I. 


Any Parallels being drawn to AS, as CT, 1 
XZ: As AS is cqual to the Arch AK H, fo CR 
to the Arch ON H; and XM to the Arch NH. 
from X M appears from conſtruction of the Line 
Sines I MH; for ſince FX is the Sine of the Arch 
KN, wiz. equal to MZ; MX will be equa! to 
NH, to wit, FI is ſuppoſed equal to the Arch 
KH; and ſince RT is equal to the Arch © +, 
CR. will be equal to the Arch » K H; the ſane 
may be ſhewn of any other aſſumed. 


Nl. I. 


Hence by taking away the Semicircle AKH, 
remaining Fig. is equal to the Semicircle ; and 
Fig. of Sines ASZ. H is equal to the Quadrate 
der AH. Laſtly the Leaf HISZH is equal 
the Difference of the foreſaid Square, and of 
Circle under the Diameter AH. 


Con o t. wm 


If from the Center of Gravity of the Fig. A8 
you let fall a Perpendicular on AH, ſuppoſe on 


AD will be to DH, as 3 to 5, to wit, from 


Center 


* 
* 
401 
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Center AIH it will fall on E, likewiſe from the 
Center of the Triline API it will fall on B; let 
FA ben, AB will be 2 7#; fo BF being divided 
„that BD be to DFas APIto ALF, that is, 

as ** J, Or as 16 to 28; DF will be 14, there- 
fore DA 5 4 ; DH 84, therefore AD to D H, as 
to , $3, or as 21 to 35, that is as 3 to 5, hence 


it be divided into 8 equal Parts, A D will be 35 
and DH will be 5 of the {ame chaps 0 


COROL IV. 


if from the Center of the Fig. of Sines EI 

et fall a Perpendicular on G1. FG will be 2 
the whole FI; and as FH to FG, ſo the Square 
under FH, to the Semiquadrant of the Circle under 
2 Radius FH ; therefore by hanging from F the 
Fig. FIH in the Perpendicular IF to the Arm of the 
Beam or Ballance AF, the Semiquadrant in A will 
de equal Weight, or equal Moment; for ſince 
the Moments are compounded of the uantities and 
0! the Diſtances, the Moment in G is to the Mo- 
ment in A, as the go 1 72 under F H, FG, to 
Rectangle under FG, ; to wit, in G is the 
Ou antity FH, the Diſcs: GFy but in A the 


0 Quantity FG, the Diſtance FA or FH, therefore 
ch Moments are equal. 


Ann 


"If He be equal to AS, alſo FI equal to FV, and 
un make Y 80 the Line of Sines, the Fig. IH - Y 
de Equal and Homogene to the Rectangle LV; 
for as H& is equal ro L, ſo BM is equal ton Z; the 


ſlams 


1 . EC eꝙm ———r—³ — —— 


452 MEASURING 


fame may be ſhewn of any other aſſumed; there. 
fore the oreli Pig. is Homogene to the Rectangle 
LV, therefore equal to the ſame, ſince tis of qua 
Altitude HF, and of equal Baſe H *, therefore de 
foreſfaid Fig. is equal to the Circle under the Radi: 
FH, therefore alſo of the Fig. ASIH. ' 


CORO. VI. 


& 4 


If the foreſaid Fig. be hung from F in the Pex. 
pendicular IF, on the End or Arm of the Balance 
AF, the Semicircle AK H in A will make ua 
Weight, for divide HF in the Middle in X, nd 
draw X Z , it will go or paſs through the Cc 1c: 
of the Fig. therefore the Moment in X is equa 
to the Moment in A, fince the Ratio of the We ght 
is 2, and of the Diſtances 4 therefore compounded 
of =, therefore the Moments are equal; the {me 
will be done if we hang the Perpendicular LH on 
the Arm of the Beam or Ballance H y equa! +» 
HF. 


COR OL. VII. 


Let there be the ſame Perpendicular LH, an the 
Arm of the Ballance H, for the Fig. of Sines F | H 
being hung, the Square under HF leſs ; of the 
cle will make Equilibrium, as is maniteſt ; but 01 
the other Fig. FY / H, they will equiponderate | of 
the ſame Circle, leſs by the Square under HF. 


i e «SA 
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COR OL. VII. 


But if the Perpendicular be AP, the Arm of the 
Ballance A E equal to AF, for the Fig. ASIF be- 
ing hung; they will make equal Weight of the ſame 
Circle, leſs by the Square under AF; bccauſe tis 
equal to the Fig. Ho XF already hung to the Per- 
pendicular LH, and of the fame Poſition ; and for 
the Fig. of Sines FPIH hung to the Perpendicular 
AP, it will make Equilibrium with 4 of the ſame 
Circle, more by the Square under AF; therefore 
from the Ratio of the whole Fig. ASIH being 
hung, they will make Equilibrium + of the foreſaid 
Circle, becauſe if we add 4, lef6 by rhe Square of 3 
more by the Square, the Sum will be 4 ; therefore 
3s £ tro 6, or as 4 to 3, fo EA to AD, for from 
the Center of the Fig. AS IH the Perpendicular will 
fallin D; but AF is equal to AF, therefore AD 
1s co DH, as 3 to 5, as is already ſhewn above. 


CORO LIK 


F we ſuppoſe the Circle whole, the fame Center 
\, ſince the Diſtances AF, EF are equal according 
% Equilibrium, the ſame thing will happen in the 
Moment E, therefore 4 of the Circle ; therefore thoſe 
ot the Moment E compound g of the Circle, but 
the oppoſite equal Moment compounds ; of the Cir- 
cle ; therefore the Diſtances are in the ſame Ratio 
vy changing, therefore as 12 to 10, or 6 to 5, fo 
A to another (for Example) to A O, in O will 
fe the Perpendicular from the Center of the Fig: 


- * - * — P A „ 
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And ſince AF is equal to AE, let AH be 12, 40 
will be 5, and OH will be 7. , 


Hence if the Fig. ASEFH be turned about 
that begat is to the Cylinder of the ſame Bale and 
Altitude, as 3 to 8, for it is compounded from the 
Ratio of the Fig. ASIH to the Rectangle under 
AS, AH which is , and from the Ratio of 4 |) 
to AF which is 4, therefore tis compounded of -. 


CO R G D XL»: 


If we ſuppoſe an whole Circle from the Center 
A, and the Fig. turned about as above, or fore 
the Ratio of the begat to that of the Cylindcr is 
had ; to wit, being compounded from the Ratio of 
the Fig. ASIH more by the Semicircle,- to the 
Rectangle under AH and A'S more by AF and 
from the Ratio of AO to AF. 

COR OL. XII. 

If from the Fig. A SIH be taken away t 
micircle, that it remain in Equilibrium, the R erin- 
ers as ſtanding above, the Semicircle ought to be 
taken away, that is, ; to the Moment E; therefore 
there remains + for the ſame Moment E at Equi br- 
um; therefore ſince the Ratioof Weights is , the Ra- 
tio of Diſtances will be + ; therefore if A C be üb- 
duple of AE, or AF, the Perpendicular will fall in 
C, from the Center of Gravity of the Fig. A SIH, 
by taking away the Semicircle AKH. 

| COR OL. 


' 
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COROL. XIII 


If we turn about the Fig. ASIH, by taking 
away the Semicircle AK H, that begat is to the 
Cylinder, as 1 to 8, viz. in Compoſition from the 
Ratio of the Fig. to the Rectangle under AS, An, 
which is +; and from the Ratio of AC to AE 
which is +; therefore the compounded is ; Hence 
that begat from the whole ASIH is triple of the 
foreſaid begat; and the begat from the Semicircle 
A K H double; hence by aſſuming the whole Cir- 
cle, that begat from the Fig. is to the Cylinder un- 
der the ſame Baſe and Altitude AS, as 5to 8, to 
vit, the begat from the Scmicircle is to the afore- 
Aid Cylinder, as 2 to 8; therefore that begat from 
the Circle, as 4 to 8, that begat from the Reſidue, 
a I to 8, therefore that begat from the whole, as 
5 to 8, 5 Ry GS 3 


* * . 


CORO L. XIV. 


The Center of the Fig. ASIH is had, for by 
drawing from the Center of the Fig. AI H known, 
the right Line to the Center of the 'Triline AIS 
rnown, and that will be the Center of the whole 
Fig. in which the foreſaid right Line will cut the 
Perpendicular by falling in D, ſuppoſe u. 


CORO L. XV. 
Hence is had that begat from the Fig. ASIH 


:urned about AH, for it is to the Cylinder of the 
we! | "9 
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fame Altitude and Baſe, as the Rectangle unde: 
AF. Do, to the Rectangle under AH, AP, 0 
wit, in the Compoſition from the Ratio of the Fig 
to the Rectangle and of the Diſtance Do, to the 
Diſtance AP. e * 
Therefore that T may compriſe the whole in brict, 
let BEFC be like to the former, alſo BESA, the. 
will reſemble BGHC,-HGIA, the two Semicir- 
cles are under the Diameters AB, BC; likewiſe thc 
Fig. of Sines BFC, BSA; let $ be equal to MI. 
and rhe other in like manner to the other Sines, 
in terminated with the Line A E; laſtly let 
Fig. of Sines be AIB, the Semicircle BX A, 
Parallels OR, ZV, Sc. theſe being granted or ſup 
poſed, if about EG we turn BEFC, that bega: 1; 
to the Cylinder of the ſame Baſe and Altitude, a: ; 
to 8; if by taking away the Semicircle the Rema 
er of the Fig. be turned about, that begat is tot 
Cylinder, as 1 to 8; if we turn about the Fig. 0 
the Semichord BGIAL, that begat is to the for- 


ſaid Cylinder, as 5 to 8; in like manner is had that 


begat from BFC, which is to the Cylinder of the 
ſame Altitude, as the Square of the Radius to the Sc 
micircle, alſo the begat from the Triline BFC. 


CORO I. XVL 


If we turn the Fig. BESA about the Tan 
gent in A, that begat is to the Cylinder of the {fame 
Baſe and Altitude, as 5 to 8, vig. in Compoſition of 
the Figures 2, and of the Diſtances from the Center 
4 : If we turn about the whole AEC, that beg 


- will be + of the Cylinder under the ſame Baſe an 


Altitnde, for the Ratio of Diſtances is of Equality ; 
| there- 
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therefore thoſe begat are as the Fig. Ifwe ſubtract 
the Semicircle, and the remaining Fig. BESA be 
turned about, that begat will be to the Cylinder as 
3 to 8, to wit, compounded from the Ratio of the 
Figures z, and of the Diſtances 2; if we ſubtract each 
Semicircle, and turn about the Reſidue of the whole 
Fig. AEC, which is like to a Lilly, that begat will 
be to the Cylinder as 1 to + which is the Ratio or 
Proportion of the Figures, for they are equal of dif- 
tance ; if we turn about the Fig. of the halt Chord, 
it will be to the Cylinder under the Aititude BG, and 
of the Baſe begat from A B, as” to 8: If laſtly the 
whole Heart, that begat will be to the Cylinder 
under the Altitude BG, and of the Baſe begat from 
AC, as 6 to 8, viz. the begat from the Fig. AEC, 
is to the aforeſaid Cylinder as 4 to 8, that begar 
from the Lilly, as 2 to 8, therefore that begat from 
both Semicircles as 2 to 8, therefore that begat from 
the Heart, that is from the Fig. together and the 
double Semicircle, is as 6 to 8; hence that begat 
from the Semi-heart turned about BG, is equal to 
that begat from BCSA about the Tangent A; alſo 
that begat from the Fig. BCSA about BE, is equal 
to that begat from the Reſidue of the ſame Fig. 
from which the Semicircle is taken away, about the 
Tangent A. 


"COKE OL- 2A) 


If the Revolution be made about AC, ſince the Ra- 
tio of the Figures, and of the Diſtances is had from 
the Center, the Ratio of thoſe begat is had which is 
compounded from both, and we have the Center as 
well of the Fig. AEC, as of the Lilly, as appears : 
Alſo from the turning abont being made about the 

; H h Tangent 
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Tangent is had that begat from the Fig. BESA; fer 
by taking away from the Cylinder the begat from tho- 
fame rurn'd about BA, the Remainer will give tha: 
begat from the ſame Fig. about the Tangent LE. 
Likewiſe is had that begat from the remaining Pig. 
BESA from the ſubtracted Semicircle ; to wit, i; 
had that begat from the Semicircle ALB being 
turned about the Tangent E, for it is half of the 
Cylinder under the Altitude BA, and of the Baſe 
begat from EB, leſs the Sphere under the Diam-- 
ter AB; but by taking away the begat from t. 
Semicircle is had that begat from the Remaincr. 
therefore that begat from the Lilly; therefore a 
the begat from the 'Triline BSE, likewiſe that be- 
gat from the Fig. ESAIG, which is half of the C 
linder, for ſince the Diſtances are equal, thoſe beg 
are as the Figures. 


COR OL. XVIII. 


If we turn about the Tangent G the Fig. of thc 
half Chord, the begat from it is had; to wit, the 
begat from the Semicircle ALB is had; and ast 
Parallelipiped under the Square of GB, and the 
titude BA to the Cylinder under the Altitude G, 
and of the Baſe from the Circle AX BL, more 
the folid Homogene to the Hemiſphere, proceed: 
by the Squares of the Sines under the Altitude AZ, 
fo that begat from the Rectangle GA turned abou! 
G, to that begat from the Semicircle ALB; ther: - 
fore by taking away the begat from BESA turn 
about BA, from the begat from the Rectan:; © 
GA turned about G, the Remainer ſince being 
gat from a Semicircle, will give that begat 1 
5 ; | jan 
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half Heart about G, hence are had thoſe begat from 
the whole Circle AXBL, from the whole Figure 
of the Heart, from the Lilly, from the double Lilly 
by taking away the Circle on both Sides; all theſe 


may bo reduc'd to Calculation, ſuppoſing Archi- 
medes his Ratio. 


C ORO L. XIX. 


The Center of Gravity of that begat from BESA, 
turned about BE, may eaſily be found; to wit, the 
Center of that begat from the Triline BSE is in P, 
but of that begat from BSA tis equally diſtant 
from AC, as the Center of the Fig. BSA; therefore 
the Centers of the Begats ABSA and BSE are had 
in EB; therefore is had the Center of the begat 
irom BXA, therefore from the common of the 
begat from BXAS ; therefore of the begat BESAX, 
alſo of the begat from the Reſidue BESA, to which 
the taken away is BLA; therefore alſo the Center 
of that begat from the Figure of the Heart. 


COR OO L. XX. 


The Fig. contained by the Curve Line A E, and 
by the Curve Line ASE is Homogene to the Semi- 
circle ALB, and equal to the ſame, as appears; 
alſo that begat from BS EAX and BE A are 
equal; likewiſe the Reſidue of the Fig. BEA, by 
taking away the Semicircle BLA, is equal to the 
Fig. BESA; alſo that begat from both are equal; 
likewiſe that begat from MSA about MA is had, 
which is Homogene to the Solid of that which pro- 
ceeds by the Squares of the Arches known ; alſo 

Hh2 that 
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that begat from M A about MA, which is Ho- 
mogene to the Solid which proceeds by the Squarcs- 

of the Compounds from the Arches and Sines alto 
known by Corol. 7. Prop. 14. But the Solid pro- 
cceding by the Squares of the compounded from the 
Arches and Sines IL, 'TV, is equal to the pro- 
ceedent by the Squares Mo, and of the Parallel 
terminated at the Curve Line A E; alſo equal to 
the proceedent by the Squares of IL and QR, Ec. 
Laſtly, if from the Parallelipiped under the Squar 
of GB, and the Altitude BM, be taken away twice, 
the Iſoparallel under the Baſe from the 'Trilin- 
LSB, leſs by the ſolid proceeding by the Square 
under LS, and the other Differences of the Archcs 
and Sines under the Altitude BG, being known by 
Corol. 5. Prop. 14. the Reſidue will give the Solic 
under the Altitude BM, proceeding by the Square 
GB or IL equal to the proceedent by the Square 
EE, Mo under the ſame Altitude; Gans is had 
the whole ſolid nnder the Altitude AB, proceedins 
by the Squares BE, Ma, &c. and this is to the Pa- 
rallelipiped under the Altitude AB, and of the Ba 
from the Square of BE, as that begat from the 
Fig. BE © A turned about BA to the Cylinder of 
the ſame Height and Baſe? Theſe Things hav 
been ſo often demonſtrated that it were a Shame 
repeat them. . e 


PROP. XXII. Fig. 24. 


10 The Sem cycloid terminates the compounded from 
1 the Arches and Sines ordinately applied to the 
Wii Diameter of the Circle; that theſe Things may be 
1 underſtood with thoſe which are faid and _ 

4 rated. 
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ſtrated, ſomewhat of new Conſtruction is to be uſed ; 
let CB be the Diameter of the Semicircle BDC in- 
fiſting at Rectangles to CG, and draw how many 
ſoever Parallels OT, AL, KX, let LN be equal 
to the Arch LB; alſo DF equal to the Arch 
DLB., Os to the Arch PLB; Laſtly, CG equal to 
the Arch of the Semicircle CDB, and through the 
extream Points BNFG, ſuppoſe the Curve drawn ; 
moreover, ſuppoſe the Semicircle CDB, ſo moved 
in CG by a right Motion of the Center through 
AI, and by the Motion of the Orb about A, that 
each Motion be equal and made together: Further- 
more aſſume LM equal to KL; DE equal to AD; 
PQ equal to OP ; and the fame may be done in 
any aſſumed, and through the extream Points 
BMEQC draw the Curve; Laſtly, Let the Curve 
CRFH be like to the former BNFG, and the Fig. 
of Sines IYH ; theſe being poſited, I will demon- 
ſtrate the Line BNFG to be the Semicycloid, that 
is the Curve Line deſcribed from the Point B, in 
the aforeſaid Motion of the Semicircle ; by Defini- 
tion 2. move B by the Motion of the Orb through 
the Arch BD, it will recede from BC by the Space 
AD, that is the Sinc of the Arch DB; and toge- 
ther or at the ſame time let the Motion of the Cen- 
ter move with an equal Motion to the Orb, it will 


recede from BC by the Space DF, equal to the Arch 


DB, for equal Spaces ſuppoſe equal Motions in equal 
Time, therefore from both Motions together the 
Point B will recede from BC, by the Space AF; 
and ſince the Arch BD paſſing over is in the Line 


Al, it will be in F: In the fame Manner it may be 


proved by the Arch BL paſſing over, that the Point 
BisinN; from the Arch PLB paſſing over tis in 
H h 3 9; 
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8; from the Arch CDB paſſing over, tis in G;. 
Laſtly, From any other Arch paſſing over, to ter- 
minate the Applicate. 

And that all Ambiguity may be taken away, 1 
ſhall tubjoin ſome Definitions of Words; the Curve 
Line BNG is called a Semicycloid ; the Fig. 0 
half the Cycloid CBFG ; the Axis BC; the Bac 
CG; the generating or begetting Circle BDC; the 
ordinate Applicate AF, the right Segment K BN, 
the verſed Segment y FG; the right 'Trapezium 
CEKNG ; the verſed Trapezium CB PF y. 


COR OI. 


Any Segment ordinately applyed, intercepted b. 
tween the Arch of the Semicircle CDB, and che 
Curve BEG, is equal to the Arch cut of (for EN. 


ample) DF is equal to the Arch cut of DB; I. 


equal to the Arch LB; PS equal to the Arch 
PLB. 


COR OL. II. 
Hence the Curve Line A E, in Fig. 23. 
an half Cycloid; and BA E the Fig. of the Cy- 
cloid. | : 


COR O L. III. 


Hence the Semicycloid above, being rightly deter- 


mined or limited, as well by the Motion of the 


cle or Wheel, or of the Circle on a Plane, fo th 
the Motion of the Orb, and of the Center are equ 


as by the ordinate Applicates to the Diameter * 
| nc 


c 
1 =” — 5 
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the Circle, compounded from the Sines and the 
Arches. 


COR OL. IV. Fig. 24. 


The Fig. BEC is Homogene to the Semicircle 
BDC; for as AD is to AE, ſo KL to KM, Cc. 
*tis called the Terminate of the double of the Sines, 
and it is an Ellipſis, as appears; likewiſe the Fig, 
contained by the Curves BCD and BEC is Homo- 
gene on both Sides. 


CUROL.-Y. 


The Fig. contained by the Curves BEC and 
BFG is Homogene to the Triline BHG, to wit, 
EF is equal to FI, for EF is the Difference of the 
Sine AD, and the Arch DB; allo FI more DA 


equals the Arch DC, therefore FI is equal to EF, 


likewiſe ST more OP equals the Arch PC ; there- 
fore by ſubtracting from OT, the Arch PC more 
PO, the Reſidue is QS; and aſſuming KB equal 
to OC, by ſubtracting from KX, the Arch LB 
equal to PC, or LN more KL equal to CP, that 
is, by ſubtracting the whole KN, the Reſidue NX 
will be equal to Qs, the fame may be ſhewn in any 
other afſumed ; therefore they are Homogene Fi- 
gures; it may be ſhewn otherwiſe thus, ſince OP 
more ST is equal to the Arch PC, and conſequent- 
ly of the right Line PR, and let PQ be equal to 
PO, QR will be equal to ST; in like manner 
MN is equal to VX, therefore MV equal to 


* 


- 


NX; therefore the Triline GAB Homogene of 


the Fig. contained by the Curves 'CEB, and CFB, 
| H bh 4 and 
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and the right Line HB, therefore alſo equal by Po- 
fiton 1. hence alſo equal to the Semicircle CDB, * 


is the Fig. contained by the Curve - Lines CDB. 
CEB. 


COUROL VE: 


Hence the Triline GIF is equal to the Triline 
IFH, alſo the Trapezium CEFG is equal to the 
Trapezium CFIG. 


e 


The Triline DEB is Homogene to the Fig. of 
Sines.; for as DF is equal to IX, ſo LN is equal to 
X., viz. to the Arch LB; I fay the ſame by any 
other aſſumed, therefore the Triline is Homogenc 


to the Fig. therefore alſo equal. 


PR OP. XXIV. 


. The Fig. of the Cycloid is 7 nov to three gene- 
rating Circles, or, which is the ſame, the Fig. of the 


half Cycloid is equal to three half Circles ; this Pro- 


poſition ſome Men have already demonſtrated, as 
Torricellius in his Appendix concerning the Dimen- 
fion of a Cycloid ; I ſhall not retrude from his In- 


vention, but after my Manner ſhall explain the 


Thing by a four-fold Demonſtration. : 
1. The Rectangle CI is equal to the Circle ol 
the Generator or Begetter by Corol. 2. Poſition 2 2 


the Triline GIF is equal to the Triline IFH by 
Corol. 6. of Prop. 23; ABE is equal to the Se- 
micircle by Corol. 5. therefore ABE more CI, or, 


which 
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which is the ſame, the Fig. of the Semicycloid CBG 
is equal to three Semicircles. | 

2. CH is equal to two Circles; CE equal to the 
Circle, therefore the Reſidue is equal to the Circle; 
but the half of the Reſidue is the Triline GHB by 
Corol. 5. therefore equal to the half Circle; there- 
fore the other half contained by the Curve Lines 
BEC, BFG, and the right Line CG, is equal to 
the half Circle, therefore the Whole Fig. CBG is 
equal to three Semicircles. 

3. The Triline DFB is equal to the Fig. of Sincs 
IYH by Corol. J. of Prop. 23. therefore to the 
Square under AB, by Coral. 1. Prop. 3. the Tra- 
pezium CAFG is equal to the Circle leſs by the Tri- 
line GIF; likewiſe the Triline EFB is equal to the 
Difference of the Quadrant, and of the Quadrate; 


therefore ABF is equal to the Scmicircle more 


by the forefaid Difference; the Trapezium is equal 
to the Circle leſs by the ſame Difference; therefore 
both together, that is, the whole Fig. CBG is equal 
to three Semicircles. | 

4. The Fig. of the half Heart in Fig. 23 is equal 
to three Semicircles, as hath been ſhewn at large in 
Prop. 22. and this is equal to the Fig. CBG, be- 
cauſe Homogene ; for both proceed by Applicates 
compounded from the Arches and Sines, by Corol. 
2. therefore the Fig. of the half Cycloid is equal to 
three Semicircles, therefore the whole Fig. of the 
Cycloid is equal to three generating Circles. 


COTrOT.qL Fig. 24. 


The Section contained by the right Line BG, and 


the Curve Line BFG, is equal to the Semicircle, 
becauſe the Triangle CBG is equal to the Circle. 
| COROL. 
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COOK ©1514; 


The Triline FB is equal to the Quadrate u. 
der AB; becauſe the Triangle A B © is equal to tlic 
Quadrant, and the Fig. ABF equal to the Qua 
drant, more by the Quadrate. | 


CORO L. III. 


The Triline LB N more by the Trapezium 
C PSG is equal to the Rectangle KH, becauſe 
188 is equal to K BL; QRC is equal to X HY 
Laſtly, The Trapezium CRS G is equal to the Tr 
pezium BN VH: The ſame may be ſhewn if any 
other be aſſumed: And KH is to the Circle 
BK to BA; hence the 'Trapeziam DL NF more 
DPS F is to the Circle, as A K to AB; hence the 
Cylinder under the Altitude K B, and of the Base 
from the Circle under the Radius AB, is equal 
the Iſoparallel under the Baſe KB and the Altitude 
AB, for they are compounded from the Ratio ©: 
the Baſes which is BA to BK, and of the 4 
tudes, which is BK to BA. 


COR OL. IV. 


© EB is equal to the Quadrant, becauſe the 'Tri- 
line EFB is equal to the Difference of the Quadran: 
and the 8 allo F G is equal to twice the 
Segment of the Circle contained by the Arch of the 
Quadrant, and the Subtenſe ED, likewiſe the Cure 
Line BFG will divide in the Middle the Triangle 
BGH; alſo the Triline CFG will contain tour 

| | time 


Superficies and Solids. 467 


times tne aforeſaid Segment, therefore tis double 
of the 'Triline HFG. 


FR OF, ASY. 


The Ratio is had of any given right Segment of 
che Fig. of the Cycloid to the whole Fig. Let firſt 
of all the Segment be ABF, it is to CBG, as the 
Quadrant more by the Square under AB to three 
Semicircles, that is, according to Arebimedes's Ra- 
tio, as 25 to 66. Moreover, let another Segment 
be KBN, the Ratio is known of LBN, or X Z. 8B 
to the Square under AB, by Prop. 6. therefore to 
the Quadrant; alſo the Ratio will be known of 
che 3 Segment KBL to the Quadrant; for it is 
equal to the Rectangle under + LV and AB, lefs 
by the Triang. BEL; therefore the Ratio is had 
of the Segment KBN to the Quadrant; therefore 
to the whole CBG, which contains 6 Quadrants : 
In the fame manner is had the Ratio of the Seg- 
ment OBS, becauſe CT is had, alſo GTS equal to 
MNB, which being taken from CT, and the Ref.- 
due being taken from the Whole CBG, the Reſi- 
due will be OBS: Or ſhorter thus, Since EMNF 
is equal to FITS, from the given OI, ABE, and 
MNB, is had OBS equal to the aforeſaid taken to- 
gether. 


P.R O-F.- XXVL 


The Center of Gravity of the Cycloid may be 
had ; let the Fig. of half the Cycloid be CBG, by 
taking away the Semicircle CDB, the Remainer is 


an Homogene Fig. Homogene to that begat from 
the 
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the Fig. of Sines turned about the Axis, ſince eac!;* 
Fig. proceeds by Applicates equal to the Arches ; 
but the Perpendicular falling from the Center © 
the aforeſaid Homogene Fig. will ſo divide the Ba{: 
that the Segments ſhall be in Ratio z, by Corol. 
of Prop. 22. Therefore from the Center of the 
4] Fig. contained by the Curves BDC, BFG, and 
| the right Line CG, the Perpendicular falling o. 
f the Axis BG, it will cut it ſo, that the verſed Sey- 
ment Bis to the verſed Segment C, as 5 to 3. Bu: 
if the aforeſaid Homogene Fig. reſemble a Semi- 
1 circle in that Manner which is ſaid above, the Per- 
1 pendicular falling from the Center on the Axis v 
g 10 cut it that the Segments are in Ratio 5, by C: 

il roll. y. of Prop. 22. but the Fig. added to the Sc. 
I micircle is Homogene of the Fig. CBG, by Coro!! 
it 2, of Prop. 23. Therefore a Perpendicular fallin; 
1 from the Center of the Fig. CBG on the Axis, 
| ſo cut it, that the verſed Segment B will be to thc 
| bother verſed C, as 7 to 5. Hence if CB be of 12 
1 cqual Parts, by aſſuming or taking from the Verte, 
B 7 of them, there will be the Center of the Fig 
of the Cycloid. 
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Hence the Center of Gravity of any right Seg. 
ment of a Fig. of a Cycloid is had; for Exampl:. 
let it be ABF: The Center of Gravity of ti 
Fig. [YH is had by Prop. 10. therefore by drav- 
ing from this Center the Perpendicular on BA, 

will paſs through the Center of the Homogene Tr.. 
line DFB, by Poſition 8. In like manner. is had 
the Center of the Quadrant ADB, and by drav- 
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ing from it a Perpendicular on AB in the End it 
will ſo divide the Segment of the Axis intercepted 
by the Perpendiculars, that the verſed Part B will 
b to the other verſed A, as the Quadrate to the 

aadrant, there will be the Center of the Segment 
BAF. And that we may ſhew ſomewhar of Calcu- 
ation, the Center of ABD is eaſily. had, for ſince 
the Ratio of the Figures, that is, of the Quadrate 
under AD, and of the Quadrant ADB is rx: Like- 
wiſe the Ratio of the Solids of thoſe begat being 
made by the Revolution about AD , and let the 
other of the Diſtances be half of AB, (for Example) 
„ the other Diſtance will be 5 7, this is the Di- 
{tance of the Center of Gravity of the Quadrant 
from AD. Moreover, the Center of the 'Triline 
DFB will be diſtant from AI, à of the whole DF, 
which fince it is 22 by ſuppoſing that AB is 14, 
therefore the Diſtance will be of Parts 52, 

Let another Segment be KBN, we have the Di- 
tance of the Center of Gravity of the Segment 
XZH from the Axis XZ, by. Coroll. 4. of Prop. 
21. therefore alſo of the Homogene Fig. LNB. 
Likewiſe the Diſtance of the Center of the Segment 
KLB from the fame KL will be known ; there- 
fore if it be made as above, we ſhall have the Di- 
ſtance of the Center of the whole KBN from the 
ſame KN. Laſtly, Let the Segment be OBS, the 
Center of ABF will be had, likewiſe of KBN, 
therefore alſo of the other Part AKNF, alſo of 
ABE, and of KBM, therefore of EFB. likewiſe of 
EMNF, therefore alſo of FITS, likewiſe of Ol, 
therefore of OAS, therefore alſo of the whole 
Segment OBS : And that theſe may be reduced to 
Calculation, ſuppoſe the Quadratures of the Circle. 
COROL. 
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Soi ads: 


Hence alſo the Center of Gravity is had oft 
other Parts of the Fig. of the Cycloid in the 4 
BC, for Example, of MNB; for ſince the Cents: 
of the whole Segment KBN is had, alſo of KB, 
we ſhall have alſo the Center of the other Part 
MNB, likewiſe of STG, and of XHV, whit 
are Homogene Figures to the Triline MB: e 
have alſo the Center of the 'Triline CFG, fince 1c 
have as well the Center of the whole CBG, 1 Of 
the Part CEB, alſo of COSG. Alſo of the $; 
contained by the Curve Lines BEC, BFG, 
the right Line CG being had; to wit, from the 
Center of the whole CBG, and of the Part (I B. 
therefore alſo the Triline GHB, alſo of CE EG, 
likewiſe of FIHB, alſo of the Section contained by 
the right Line BG, and the Curve Line BFG, 
laſtly of any Trapezium. 


PROP. XXVII. 


If we turn about the Fig. of the Cycloid abou: 
the Baſe, that begat is to the Cylinder of the {ame 
Altitude; and the Baſe of the Gircle under the Ra. 
dius of the Axis of the equal Fig. as 5 to 8. Ia 
the Fig. of half the Cycloid be CBG turned abo 
the Baſe CG, that begat is to the Cylinder bes 
from the Rectang. CH, as 5 to 8; to wit, in a 
compounded Ratio from the Ratio of the Figures 3, 
and of the Diſtances 5, which is 24 or 5, viz. e 
Diſtance of the Center of the Fig. CBG from (G, 
is to CA, as 5 to 6, by TIO. 26: Add that th 
Fig. 
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Fig. CBG is Homogene to the Fig. of 4 the Heart, 
and that begat from it to that begat from theſe is 
Homogene; and that begat from the Fig. of the 
Heart to the Cylinder, as 5 to 8, by Coroll 15. 
of Prop. 22. therefore alſo that begat from CBG 
to the Cylinder begat from CH, as 5 to 8; the ſame 
may be ſaid concerning that begat from the whole 
big. of the Cycloid to the Cylinder under the Baſe 


from the Circle begat from CB, and from the Al- 
titude of double CG. 


COR O E. IV. 


Hence that begat from the 'Triline GHB is to 
that begat from the Fig. CBG, as 3 to 5; but to 
the Cylinder as 3 to 8. 


PROP. XXVIIL 


That begat from the Fig. of half the Cycloid 
turned about the Baſe, by taking away the genera» 
ting Semicircle, is to the aforeſaid Cylinder as 3 to 
95 for this is an Homogene of the Homogene Fig. 
begat from the Fig. of Sines turned about the Axis, 
therefore thoſe begat from both are Homogenes : 
But that begat from the other is to that Cylinder as 
3 to 8, by Coroll. 15. of Prop. 22. therefore alſo 
hat begat from the other to its Cylinder, as 3 to 
8; for let the aforeſaid Fig. contained by the 
Curves BDC, BFG, and the right Line CG be 
turned about CG, that begat is to the Cylinder, 
compounded from the Ratio of the Diſtances, which 
is 2, by Prop. 26. and Coroll. 3. of Prop. 22. and 
irom the Ratio of Figures, which is x ; but from 

theſe 
7 
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| 
6 | theſe the Compound is 3, therefore the aforeſai,! 
\ begat is to the Cylinder as 3 to 8. e 
Ls DRE; L 
11 Hence that begat from the aforeſaid Fig. is equa! 
It; to that begat from the Triline GHB, which is ++ 
| the Cylinder as 3 to 8, by Coroll. of Prop. 27. 
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Hence that begat from the Semicircle C DB 
that begat from the aforeſaid Fig. as 2 to 3, and 
to the Cylinder as 1 to 4. 


COROL IH. 


begat from CDB, for thoſe begat are as the Figurc:; 
that begat from the Fig. contained by the Cur»: 
Lines BEC, BEG, is ſubduple of that begat fro 
the Semicircle CDB ; for that begat from the? 
contained by the Curve Lines BDC, BEC, is ec 
ill 1 to that begat from CDB, therefore as 2; butt. 
| ll [ begat from the Fig. contained by the Curve Linc: 


118 

00 And ſince that begat from CEB is double oft 
| 
[ 


BDC, BFG, and the right Line CG, is as 3; 
[1 therefore that begat from the Fig. contained by the 
0 Curve Lines BEC, BEC, and the right Line CC. 
Wit is as 1; therefore 5 of the Cylinder, and + of that 
begat from CDA. 
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COR OL. . 


That begat from the aforeſaid Fig. to wit, that 
contained by the Curve Lines BEC, BFG, is equal 
to that begat from the Triline CGH ; for ſince all 
the Applicates are cqual, & Superficies in both 
Figures of the begat are equal; for Example, that 
begat from QS equal to that begat from RT, that 
begat from EP equal to that begat from FI, there- 
fore the Solids begat are equal: Hence that begat 
from the Triline GHB is triple of that begat from 
the Triline CG. 


COROL. V. 


That begat from BCH turned about CG is to 
the Cylinder begat as ) to 8, for ſince that begat 
from the Triline CGH is to the Cylinder as 1 to 8, 
that begat from BCH will be to the Cylinder as 7 
to 8. ar, eee 


e 


Hence at laſt are had others begat, ſuppoſe from 
the Triline CFG; for ſince we have that begat 
from the Triline CGH, alſo that begat from the 
Trilne, GFH, which is to that begat from the 
Rectangle under GH, IF, as the Triline to the 
Rectangle we have that begat from CFG, alſo 
from the Fig. contained by the Curves CDB, CFH, 
and by the right Line BH: For ſince that ber,at 
from the Semicircle CDB is to the Cylinder as 2 to 
8, and that begat from BCH as 7 to 8; that be- 

li gat 
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gat from the aforeſaid Fig. to the Cylinder as 5 to 
8, therefore equal to that begat from CBG, and 
ſince that begat from CEB is as 4, that begat from 
the Fig. contained by the Curves CEB, CFB, and 
the right Line BH will be to the Cylinder as 3 to 
8, therefore equal to that begat from the Fig. con- 
tained by the Curves BDC, BFG, and the righ: 
Line CG. Hence thoſe begat from CDA, and 
from the Triline CFG, will be equal to that begat 
from the Triline BH F. | 


e 


That begat from any right Segment of a Cycloid 
turned about the Baſe may be had; let ABF bc 
turned about AF, that begat from DFB is equa! 
to that begat from IYH, for they are homogene 
Figures, therefore the + of the Cylinder of the tame 
Baſe and Altitude by Prop. 4. But that begat from 
the Quadrant ADB is to the Cylinder of the ſame 
Baſe and Altitude as 2 to 3, therefore let AD b. 
-, DF 11 ; that begat from ABF will be to the 
Cylinder under the Altitude AF, as 10 5 to 18, or 
as the Cylinder under the ſame Baſe and Altitude 
compounded from + of AD, and + of DF, that is, 
as 61 to 108. 

Let another Segment be.KBN, fince we have thc 
Ratio of KBN to the Rectang under KM, KB, 
and the Diſtance of the Center of Gravity of both 
from KM; we have the Ratio compounded fron 
the Ratio's of the Diſtances, and of the Figures, 
but this is the Ratio of the Solids begat by Po!:- 
tion 9 ; the ſame may be ſaid of any other Seg- 
ment; for Example, of OBS, | 

COROL 
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COROL. 


_ Hence are had thoſe begat from ADB, DEB, 
EFB apart; and that begat from EFB is equal to 
that begat from FI H; alſo that begat from BAF 
turned about BH, for we have the Diſtance of the | 
Center of ABF from BH: Alſo of thoſe begat | 
from DEB, EER turned about BH ; alſo from the | 
Trapezium BAFH, and from any other from the | 
general Rule delivered. | | ll 


1 


| -\.PKOPV. . 


| | We have the Center of Gravity of the begat as 
| welt from the Fig. of the Cycloid, as from any 
: 1 whole Segment turned about the Bale, for it is in 
the Point in which the Baſe and the Axis are cut 
croſs-· wiſe; to wit, the Center of the Solid begat 


) | 

. is in che Axis, is draun through the Centers of all 

e j the Planes; alſo in the Baſe of the Figures which 

e | is alſo drawn through the Centers of all the Circles ; 

r therefore the Center of the begat muſt needs be in 

the Concourfe or Meeting of both. 

8. | | | 
1 P R O P. XXXI. 4} 

IC 1 ö | WO 

3, We have the Ratio of the Solid begat from the | | 

th : Fig. of the half Cycloid turned about the Axis to 

m 0 the Cylinder of the ſame Baſe and Altitude; let all Mi 

>, be as above, the half Cycloid, the Fig. CBG turned Al 

„ about the Axis BC,; that begat from it is to the 

- |] Cylinder of the ſame Baſe and Altitude, as the 


Solid under the Altitude CB, procecding by the 
L I' 12 Squares 
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Squares CG, OS, AF, KN, &c. to the Parallelipi-. 
ped under the Altitude CB, and of the Baſe from 
the Quadrate CG; for as the Parallelipiped is homo- 
gene to the Cylinder, ſo the aforeſaid Solid, pro- 
ceeding by the Squares homogene to that begat 
from CG: But the Ratio is known of the afore- 
ſaid Solid to the Parallelipiped by Coroll. 20. of 
Prop. 22. therefore from thence is had the Ratio of 
the aforeſaid begat to the Cylinder, which we ſhall 
prove by Calculations beneath. 


COA OE TI 


Hence are had many Solids begat, being made 
by the Revolution about BC, to wit, that begat 
from the Triline BHG, alſo that begat from the 
Fig. contained by the Curves BDC, BFG, and 
the right Line CG, by taking away that begat from 
BEC the double of that begat from BDC ; like- 
wiſe that begat from CAFG ; for if from the Pa- 
rallelipiped under the Altitude CA, and of the Baſe 
from the Square of CG be taken away twice, the 
Iſoparallel under the Triline Baſe IGF, and the 
Altitude CG, leſs by the Solid under the Altitude 
IG, proceeding by the Squares under FI, ST, and 
from other Differences of the Arches and Sines, 
the Remainer will proceed by the Squares CG, OS, 
AF, and theſe are known by Coroll. 20. of Prop. 22. 
And it is as the aforeſaid Parallelipiped to the afore- 
faid Remainer, ſo the Cylinder begat from CI, to 
another Solid, this it ſelf will be that begat from 
CAFG, which is homogene to the aforeſaid Re- 


mamer. 3 


COR OL. 


n 
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COR 0 14:1 


Hence is had the Center of Gravity of CBG, 
to wit, we have already the Diſtance of it from the 
Baſe CG, by Prop. 26. the Ratio of the Begetters 
is had which is compounded from the Ratio of the 
Figures which is had, and from the Ratio of Di- 
ſtances of which one is had, to wit, the half CG, 
therefore the other alſo is had, for from two com- 
pounded Terms being given, alſo from the two 
other of the compounding Ratio, ſince to the third 
Term of one is had, the fourth Term of the fame, 


as is ſhewn above: Therefore is had the Perpendi- 


cular falling from the Center of the Fig. on the 
Baſe CG, alſo the Perpendicular falling from the 
ſame on the Axis CB; therefore is had the Con- 
courſe of both, in which is the Center of the Fig. 
CBG. 


COR OTL. III. 


Allo the Center of the Triline HB G is had, 
which may be demonſtrated in the ſame Manner, 
alſo that begat from the ſame Triline turned about 
GH; for we have the Ratio compounded of the 
Diſtances, and of the Figures, therefore of the So- 
lids begat: Alſo we have the Center of the Tra- 
pezium CA FG, to wit, the Perpendicular falling 
from it on the Axis CB; therefore that begat from 
the ſame Trapezium turned about GI, which be- 


ing taken from the Cylinder begat from GA, We 


have that begat from the Triline IFG. 


Lis PROP, 
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FR GE XIXI. 


The Solid begat from the Segment turned about 
the Axis is had, whoſe Baſe will fall in the Center 
of the generating Circle ; (for Example) let ABF 
be the. begat from it, it is Homogene to the Solid 
under the Altitude AB, proceeding by the Squares 
under the Compounds from the. Arehes and Sines, 
as appears; for AF is compounded from the Sine 
AD, and from the Arch DB; alſo KN from the 
Sine KL, and from the Arch LB, Sc. And the 
Ratio of this Solid will be known to the Paralleli- 
piped of the ſame Altitude and Baſe, therefore alſo 
of the aforeſaid begat from ABF to the Cylinder : 
I ſay, the aforeſaid Ratio will be known by Coroll. 
”. of Prop. 14. and Coroll. 20. of Prop. 22. 


COROTL.-1. 


Hence is had the Center of Gravity of the Seg- 
ment ABF, which may alſo be had in another 
Manner, to wit, from the Center being known of 
the whole Fig. CBG, and of the Trapezium CAFG ; 
alſo that begat from BFC is had, viz. the double 
of that begat from ABF. | 


COROL, II. 


That begat from DFB is had, to wit, by taking 
away the begat from ADB: And therefore the 
Center of the ſame DFB, alſo that begat from the 
Fig. contained by the Curves BDC, BFC, and 
the ſame Center of the Fig. Allo that begat ſon 
dne 
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the 'Triline EFB, by taking away that begat from 
or by AEB, the double of the begat from ADB, 
and the ſame Center of the Triline; alſo that be- 
gat from the Lunula contained by the Curves BEC, 
BEC by taking away the begat from or by BEC; 
alſo the Centers of the Figures are had, by the Be- 
gats being known. | 


COROL. IL 


And from the Revolution made about HG, is 
had that begat from the Triline GHB, of which 
the Center is had; alſo from the Fig. CBG, by 
reaſon of the ſame Ratio; alſo that begat from the 
Fig. contained by the Curves BDC, BFG, and the 
right Line CG; alſo from the Fig. contained by the 
Curves BEC, BFG, and the right Line CG; alſo 
that begat from the aforeſaid Lunula ; alſo from 
the Triline CGF or BHF, to wit, becauſe the 
Centers are. known. 


PROP. XXXIII. Fig. 16. 


From a Solid being cut which proceeds by Rect- 


angles under the right Sines and Complements, the 
Ratio of the Segments is had; let the aforeſaid So- 
lid be ABDC proceeding by the Segments BAC, 
OHG, Ec. or by Rectangles parallel ro EG, which 
is under the right Sine and the Complement, as is 
ſhewn in Coroll. 2. of Prop. 13. let it be cut by the 
Plane OH, ince it is Homogene ASD, the Seg- 
ments of the Solid are as the Segments of the Triang. 
And theſe are as the Squares of the Segments of the 
Bale AB, BD, therefore q4 knowing the whole 
Solid, the Segments will be known, | 
114 COR OI. 
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Hence from the Solid being cut by the Plane EG 
we may know the Segment intercepted by the 
Planes BAC, OHG, from which, if we take away 
the Iſoparallel under the Baſe EFA, and the Alti- 
tude AH, .the Reſidue will be known, of which the 
Baſe is EG, and the Altitude EB. 


COROL. II. Fig. 1. 


Hence the Segments of the Solid AEC cut by 
the Plane DB will be known; to wit, the I ſopa- 
rallels had under the Baſe from the Trapezium 
ALK B, and the Altitude AG: But the Segment 
under the Baſe GIDH, and the Altitude GF may 
be had thus; the Solid will be known proceeding 
by the Sectors parallel to GID towards FE, it is 
Homogene to the Triangle, therefore the Half of 
the Iſoparallel under the Baſe from the Sector GID, 
and the Altitude GF; the Solid alſo will be known 
proceeding by Triangles parallel to GHD towards 
FE, for it is fubduple of the Solid known proceed- 
ing by Rectangles under the right Sines, and of the 
Complements, by Coroll. 1. Therefore the Segment 
will be known, intercepted by the Planes AE, and 
BK, which being taken from the whole Solid AEC, 
we have the remaining Segment DBC. 


COR OI. III. 


Hence the Solid Segment under the Baſe 6H DI, 

and the Altitude GF, is equal to the Iſoparallel un- 

der the Baſe KLNP, and the Altitude LI. 
COROL 
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COR OL. IV. Fig. 24. 


If we return to the Fig. CBG, the Solid pro- 
ceeding or growing up by Rectangles under the 
Sines and the Arches, that is, under AD, DF, KL, 
LN, Ec. is Homogene to the aforeſaid Solid: Hence 
if it be cut by the Plane LN, the Ratio of the Seg- 
ments will be had as above, and by adding the 
Solid proceeding by the Squares of the Sines AD, 
KL being known, the Solid is had proceeding by 
the Rectangles under AF, AD, KN, KL, that is, 
under the Sines and the Compounds from the Sines 
and Arches ; alſo the Ratio of the Segments is had 
by drawing the Plane KN. 


PROP. XXXIV. 


From the Revolution being made about the Axis 
is had that begat from the Fig. contained by + the 
Cycloid, and the right Line the Subtenſe of the 
ſame : Let CIG be + the Cycloid, let the Fig. con- 
rained be the Curve BFG, and the right Line BG, 
the Solid will be had from it begat by being turned 
about BC, to wit, if from the Solid begat from 
CBFG, we take away the Cone begat from the 
Triang. CBG, the Reſidue will give that begat from 
the Acid Fig. | 


COR OI. I. 


Hence is had the Center of Gravity of the afore- 
{aid Fig. alſo of that begat from F B, to wit, by 
taking away the begat from A B being * 

| om 
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from that begat from AFB alſo known : Hence is. 
had that begat from F G; alſo the Center of 
Gravity as well of “ F B as of | F G. 


CORO L. u. 


If there be another Line of the Cycloid GDB, 
the common Subtenſe BG, the Center of both to- 
gether is in AF, ſince both the Applicates are pa- 
rallel to AF, and equidiſtant, they are equal there- 
fore in the Point , as appears. 


COR OT Al. 


Hence is had that begat from both taken together, 
for it is to the Cylinder begat from BG in the Ra- 
tio compounded of the Figures and of the Diſtances ; 
the Diſtances are equal, for the Center of both Fi- 
gures is in , therefore thoſe begat are as the Fi- 
gares : The Rectang. is double of the Fig. therefore 


chat begat from the Fig. is ſubduple of that bega: 


from the Rectang. 


CON O I. IV. 


Hence that begat from the aforeſaid Fig. is /e/- 
quialter of the Cone begat from the 'Triang, BCG, 
and /ubſe/quitertium of that begat from the Triangle 
BGH : Hence that begat from both the Trilines 
taken together, is equal to that begat from the Fig. 


And the begats are as the Figures, ſince the Center 
of both is in d. | ? 


'COROL 


„CON OL V. | 
If we turn the aforeſaid Fig. about CG, ſince 
that begat from CBG is to the Cylinder as 5 to 8, 
that is, as 15 to 24; that begat from the afore- 
{aid Fig. will be as 12 to 24, therefore that be- 
gat from the 'Triline BCG as 3: And that begat 


from the Triline GBH as 9. Hence that begat 
from + the Fig. contained by the Curve BFG, and 


the right Line BG as 7 ; becauſe that begat from 


the 'Triang. GBH is as 16, therefore that begat 
from the other 1 as 5: Hence, you ſee the Proceſhon 
by odd Numbers, from the beginning being drawn 
from the 'Triline BCG, 2, 5, 7, 9 : Laſtly, that be- 
gat from HGB as 21. Moreover, in this the two 
Trilines CBG, GBH agree with the Parabolicks, 
becauſe that begat from one is triple of that begat 


trom the other. 
SCHOLIUM. Fig. 13. 


But I come to Calculations ; Let the whole Cy- 
cloid be BAE, for altho' above it hath been in- 
ſtead of the Fig. of Sines, now I ſuppoſe it to be a 
Cycloid which is turned about BE : As CA begets a 
Circle, ſo alſo all the other ordinate Applicates pa- 
rallels: Let CA, the Axis of the Fig. (for Example) 
be 14, EB the Baſe 44, according to the Archinr2- 
lean Ratio; let the Homogene Solid ariſing or pro- 


ceeding by the Squares under the Diameters of the 


Circles begat from the aforeſaid ordinate Applicates 
under the Altitude EB be called the greater Ho- 
mogene; let there be another under the Altitude 


CE. 
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CE, proceeding or ariſing by the Squares of the Ap- 
plicates Parallels to CA, call it the leſſer Homo- 
gene: This is ſuboctuple of the greater, as appears 
let the Iſoparallel be under the Baſe BAE, and the 
Altitude Al cut by the Plane EIB, the leſſer Homo- 
gene is equal to the upper Fruſtum; ſince it is dou- 
ble of the half Fruſtum, to wit, the Homogene will 
proceed by Squares, and the half Fruſtum by Tri- 
angles, both under the ſame Altitude CE, and eve- 
ry Square is double of its Triangle. Mereover, let 
he Center of Gravity of the Fig. BAE be in K, fo 
that CK be to CA as 5 to 12, the aforeſaid Fruſtum 
will be to the Iſoparallel as 5 to 12; therefore alſo 
the leſſer Homogene as 5 to 12; therefore the 
reater Homogene as 40 to 12, that is, as 10 to 3. 
herefore fince the Fig. EAB is equal to three 
Circles under the Diameter CA, the Circle under 
the Diameter double of CA will be to the Fig. 
CAB, as 4 to 3 ; therefore the Cylinder under the 
Baſe from the aforeſaid Circle, and the Altitude 
Al to the Iſoparallel as 4 to 3, therefore the great- 
er Homogene to this Cylinder as 10 to 4, or as 5 
to 2. But this Cylinder is to that begat from the 
Rectang. under BE, CA turned about EB, as CA 
to EB, that is, as 14 to 44 therefore the greatcr 
Homogene will be to that begat from the aforeſaid 
Rectang. as 35 to 44. But the Parallelipiped under 
the Baſe from the Square of the double of CA, and 
the Altitude CB, is to the aforefaid begat as 14 to 
11, that is, as 56 to 44, and to the greater Ho- 
mogene as 56 to 35, that is, as 8 to 5: Therefore 
the greater Homogene to that begat from the Fig. 
FAB as 35 to 27 2, that is as 14 to 11, therefore 


the greater Homogene to the Cylinder under the 
| Baſc 
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Baſe from the Circle of the Diameter CA, and the 
Altitude AI, will be as 40 to. 4 that is, as 10 to 
13 therefore that begat from EAB to the Cylinder 


under the Baſe from the generating Cucle, and the 
Altitude CA, is as 5 55 to 14- 


But let IV or DF be IT, CB 14, the 
Parallelipiped under the Baſe from the 
Square IY, or DF, and the Altitude 1H TOE" 
will be 847, that drawn into three is 

The Cube under the Side IH, will be 
343, which, drawn into three, makes 

The Solid roceeding or ariſing by | 
the Squares of the Arches IV, XZ, Ec. 0 
under the Altitude IH, will be 392, he 
which, drawn into three, makes 

The Solid Homogene to the Sphere, 
proceeding by the Squares of the Sines d 686 
under the Altitude IH, will be 228 5, | 
which, drawn into three, makes 

The Solid proceeding by Rectangles 
under the Arches and Sines, and under 


1029 


2 
the ſame Altitude IH, will be 297 2, 9985 
which, drawn into three, makes 
The Difference of both Solids 206 7 
This Difference being added to the | 
laſt Solid, the Aggregate will be 1099 
This Aggregate being taken from the 
Solid, proceeding by the Squares of the > 77 
Arches, the Remainer will be 


And this is the Solid proceeding or 
ariſing by the Squares of the Differences 
between the Arches and the Sines. 
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If from the Parallelipiped under the by fs 
Square CG, and: the Altitude CA, we 
take away twice the Iſoparallel under the | 
Baſe from the Triline GIF and the Alti- | 
tude CG, leſs by the Solid proceeding by / 9579 
the Squares FI, ST, to wit, by the 
Squares of the Differences, as above, the 
Remainer will be the Solid » proceeding by 
the Squares CG, OS, AF, to wit 

Being added to the Solid proceeding by 
the Squares of the Archcs ; twice the Solid 
proceeding by the Rectangles under the 
Arches and Sines, leſs by the Solid pro- 
cecding by the Squares of the Sines, and | 
the Aggregate proceeding by the Squares 
AF, KN, to wit, compounded from the 
Arches, and the Sines will be P's. 

One being added to the other, and will 
be tlie Solid proceeding by the Squares 12054 
CG, AF, &c. 

And the Parallelipiped under the Baſe } + 
. the iadrate CG, and the Altitude ? 20328 
C 
| Therefore the Parallelipiped is to the 
Solid proceeding by the Squares CG, Ap, 

Sc. that is the Cylinder begat from the 
Rectangle CH, to that begat from the Fig. 
Cg turned about BC, as 484 to 28). 
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3 

— 
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_ Hence if we take away from that begat from the 
Fig. CBG, that begat in the Triangle CBG, 
that is 2 of that begat from CH, the Remainer wil 
give the begat from the Fig. contained by the Curvc 
«Line BFG, and the right Line BG, to wit 125 
aS therefore 
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Place this at the ond of of appentir. © 
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| "18 "We 
therefore that begat from the other 4 Perf N 


116 +: Therefore that begat from the Triline 
BCG 45, therefore that begat alſo from the other 


Trilie 197. 
And by taking away twice the Solid procerding 
by. the Squares of the Sines, from the Solid which 
proceeds by the Squares of CG, AF, the Remainer 


will be 10682; therefore if that begat fromCDFG . |; 
is 287, that begat from the Fig. Melee by the 


[Curves BDC, BEG, and the right Line CG will 
be 254 +; and conſequent! Pl that begat from the 


Semicircle CDB 32; therefore that begat from 


CEB 140 +; therefore that begat from the Fig, 
contained by the Curves BEC, BFG, and the 
right Line CG, is 56 4; and chat begat from CH 
turned about CB to that begat about CG, as 847 
to 539, that is 484 to 208 ; therefore that begat 
from CBG about BC, to that begat from CBG 
about CG, as 287 to 192: That begat trom the 
Triline BCG is had in 3 Manner, to wit, by 
taking away that begat from the Fig. contained 
by the Curves BFC, BTG, half of that begar 
from CH, from that begat from CBG, that is 242 
from 287, the Remainer 45 will be chat begar from 


the 1 riline To. 
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Lately Publiſh'd, in Four Volumes ; 


Tos of 0 Ugoines Hebrew, The Antiquities of the Hebrew Re- 


publick, in Eight Books. | 
I. The Origine of the Hebrews; their Civil Govern. 


ment; the Cagftitution of the Sanhedrim; Forms of 


Trial in Courts of Juſtice, c. ; 


II. The Eccleſiaſtical Government; the Conſoctation 
of the High- prieſts, Prieſts and Levites. The Revenue 


of the Prieſthood. The Sefts among the Hebrews, Pha. 


riſees, Sadduces Efſenes, &c. 


III. Places of Worſhip, The Uſe of High-places ; a 


Survey of the Tabernacle, and the Proſeucha's of the 
Hebrews, A Deſcription of the firſt Temple from the 


Scriptures, and of the Second from' the Rabinical Wri- 


tings, The Sacred Utenſils, the Inſtitution of Syna- 


gogues, c. WY | 
IV. The Religion of the Hebrews. Their Sacrifices, 


* 


and their Libations. The Burning of the Red Heifer, and 
- *Ceremonies of Purification, *Their Sacraments, publick 


Feaſts and Feſtivals, gc. 
Deſign'd as an Explanation of every Branch of the 


_ Levitical Law, and of all the Ceremonies and Ulages of 


the Hebrews, both Civil and Sacred. 


V. The Idolatry of the Hebrews. 


VI. The Ceremonial and Judicial Laws. 

VII. The Arts and Sciences profeſs'd by the Hebretes. 
VIII. The Canon and Writers of the O/4 Teſtament, 

and the Apochryphal Books; with cba, of che 

Tranſlation of the Sßtuagiut, the Fc ion of Aquila 

the Ftv, and the Targus, or Chaldae Paraphraſes. By 

The. Lewis, M. A. | | 

A New Tranſlation of ZEſop's Fa! es, adorn'd with 


Cuts ; ſuited to the Fables BY from the Frankfort 


Edition: By the, moſt ingeniouR}Artiit CHriſopher Yar: 
Sycham, The whole being rendWed in a plain, eaſy 


and familiar Stile, adapted to the ricaneft Capacities. 


Nevertheleſs Corrected and Refòrm'd from the Groſſneſs 
of the Language, and Poor 
now Vulgar Tranflation: The. Morals alſo more accu 
ratele improv'd ; together wi 


of the Verſe uſed in the 


flections on each Fable, 


in Verſe, By 7. J. Gent. Utile Dulci. 
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